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FOREWORD: 


The first decnde of cosmic era was a grand epic uf 
men's courage, unprecedented in enterrrise and unique in 


ite scientific and technical results, 


The first artificial satellite of the Earth, first 
flight to the Moon and transmission to the Earth of the 
photographs of its invisible side, the first soft landing 
on the surface of the Moon, the first satellites of the 
moon, flights to Mars and Venus, the first smooth descent 
in the atmosphere of planet Venus of the automatic apparatus, 
the first flight of man into cosmos, the first exit of man 
into cosmic space. No epoch has ever known such a majestic 


upward flight of science and technique! 


The Soviet people, their scientists and engineers have 
inscribed a brilliant page into the treasury of international 


culture and the progress of the whole mankind. 


The Socialist Society have opened immense possibilities 


for a tempestous development in every sphere of modern science. 


In our country there is a great number of scientific 
research and designing institutes, capable of resolving the 
most complex problems of the modern astronautica. The Communist 
Party of the Soviet Union is extremely intercsted in the 
development of the most foward trends in cosmic investigations, 
gives all possible assistance to daring projects of the Soviet 


scientists and engineers. 
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One of the outstanding pioners of space-research was 
the notable acientist of our country Academician S.P. Korolev, 
under whose leadership many space-rocket systems and space 


apparatue have been constructed. 


Many Institutes of the Academy of Sciences of USSR and 
its scientists have greatly contributed to the study of 


cosmology and of the planets of Solar System. 


The obtained data have revolutionized out concepts 
regarding the circumterraneous cosmic space, physical properties 
of the Moon, planets, Mars and Venus regarding properties of 


the intervlanetary space. 


At present by meane of cosmic devices it has become 
possible to study a great number of physical processes, occurring 
in the Universe, from the elementary particles to gigantic 
sources of energy, such as Quasars, radio-waves from the Galaxy, 
flare up of Supernovas, the colossal energy of which is generated 
in the form of electromagnetic radiation, flux of relativistic 
particles, magnetic fields of high intensity and kinetic energy 


of ejected gas. 


Cosmic investigations are undergoing "period of storm and 
rush", There are heated ecientific discussions, continuous 


appearance of new facts and new ideas. 


(>) 


We are coming closer to understanding the nature's 
marveles aurora borealis, magnetic storms, carti: radiation 
belt. <A picture of grandeur is uncovering in front of us of 
physical manifestations, apparently, interrelated, but distinct 
in such properties and diversity of processes, that the only 
wAy to unravel all themchaniems of their origin is the 


simultaneous study of all the manifestations as a whole. 


Perceptible on the Harth is the echo of a cosmic storm 
of enormous blasting force, which is caused by the effect of 


solar wind on the geomagnetic field and upper atmosphere. 


The magnetic field of the Earth becomes deformed and 
localized in a certain region of circumterraneous space, known 
as the magnetosphere of the Earth, and on the night side of 
the Barth forms a gigantic magnetic tail, extending beyond the 
Moon's orbit. The magnetosphere and the magnetic tail are full 
of charged particles of different energy, which, interacting 


with geomagnetic field, specify many geophysical phenomena. 


All this has become possible to study due to launching 
of artificial earth satellites or a whole system of satellites, 


ap for instance, cosmic system "Electron". 


Step-by-step the cosmic and rocket technique have armed 
the etientists with a multiform areenal of means for investigation 


of cosmic space and the Solar system planets. 
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It is well known, what gigantic technical erectione 
are the accelerators of charged particles. These accelerators 
are constructed in many countries for studying physics of 
elementary partic).es. Deeper penetration into the mysterics 
of the matter's structure requires enormous energy of particles. 
In cosmic space there is a existence of particles with energies 
of hundreds thousands milliards of electric volts. Construction 
on Earth of accelerators with these energies is at present 


practically impossible. 


Soviet scientists have developed scientific equipment 
capable of recording particles of cosmic rays of superhigh 
energies directlyin the cosmic space. A series of these 
experiments is the launching of "Proton" satellites, by means 
of which it wae possible to obtain a number of major scientific 
results on the physics of cosmic rays and interaction of 


superhigh energy particles with nuclei of various atoms. 


The use of cosmic technique has permitted to advance 
investigations of the interplanetary medium to a considerable 


extent. 


In the pegidn, investigated by meanc of interplanetary 
sondes, ise. between the orbits of Venus and Mare and in the 
vicinity of ecliptic, there is a constant flux directed 


approximately from the Sun of charged particleo, known as the 
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Solar wind, with density usually of a few particles ina 
cubic centimeter and velocity 30-500 km/sec. Tho ionic 
component consists of protons and, aprarently, helium 

nuclei (alpha=-particles) with concentration 10 times lees. 
here are preliminary indications on the presence of once- 
ionized heliun, although its presence in the solar wind is 
difficult to explain - in the sclar corona it is not present 
(there the helium is completely donized), and the number 
of.the' partioles collision in the interplanetary medium is so 
low, that once-ionized particles should not be formed. The 
characteristics of the electronic component are still hardly 


known. 


Besides the directed velocity, the flux particles have 
chaotic velocities, which represents in the temperature of 
medium in the range from thousands to hundrede of thousande 


of degrees. 


The flux of solar plasma carries with it magnetic field. 
This magnetic field is extremely weak = abou one ten-thousandth 
of the field's intensity on the Earth. However, it is known, 
that it is highly significant in the tranémission of interaction 
both in the interplanetary medium itself and between the plasma 
flux and the Solar System planets. The lines of force of the 
magnetic field have on an average the form of an Archimedean 


acrew due to the fact, that the plasma produces the magnetic 
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field approximately radially from the revolving Sune ilow 
the study begino of the fi ec atructure of the interplanetary 
medidum - individual recently discovered marnoetic fibeors, 
disturbances, and also of shock waves, propnaratins within 
the interplanetary medium after the orivinntion of active 


processes on the sune 


Outstanding results were obtained in the study of the 


Moon and ths planets Mars and Venuse 


The automatic stations "Luna=-9" and "Luna=-13" have 
made it possible to “examine” in direct vicinity the 
microstructure and surface properties of the Moone It was 
found, that the strength of lunar ground was sufficiently 
high to withstand the weight of automatic stationse Smooth 
descent of the "Venera-4" station into planet's atmosphere 
made it possible to obtain direct experirental data on 
chemical composition, density and temperatuse of the 
atmosphere of Venuse All these investigations open cut a 


new era in astronomy «= the era of experimental astronomye 


At present the obtained dava pernit to formulate also 
certain vencral problems and pros,;::cts of investirationge 
This primarily pertaino to the Moon, the study problen of 
which could be divided into three intercon! ::.ed aspects of 


investigations: 


a) structure of the lunsr interior and the 


roces3es occurring therein 
| 
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b) compooition and structure of the Moon's surface 


and their tranofermation; 


c) history and evolution of the Moon. 


These aspects of investigation are applicable to all 
the objects of planetary or subplanetary dimensions of the 
Solar System. As regards the Moon, the special interest is 
presented by the processes, relating not only to its surface, 
but are general for the Solar System, for instance, collision 
of solid bodies and charged soler corpuscles, physical recording 
of these effects, specially for the early period in the history 
of solar System. The fact, that old rocks and deposits oa the 
surface of the Moon could serve as basis for the chronology of 
events, relating to formation and accretion of the Earth group 
planets, imparts oe special significance to the Moon's investigations. 
Since the geological processes, which change the surface of the 
Moon are, probably, mch slower, than the geological processes 
on the Earth, the part of lunar stratigraphic evolution reflects 
the early history of the Solar System, which, naturally, cannot 


be discovered on the Earth. 


The main object of the geological dnvestigatione of the 
Moon is the study of the past of this planet and of the Solar 
Syatem, in which it exists, The basic point in this time 
prospect is to define the stratigraphic succession ( order), 
in which deposits of the past were accumulating. The difficulty 


of resolving this problem on the Earth is specified by the’ fact, :', 
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that ao a result of active orogenesis, crosion and fcraatien 
of sedimentary rocks even the least noticeable remnant of the 
initial Earth structure happens to be destroyed. At present 
there is practioaliy nothing known ( at least nothing concrete) 
of the firet billion of years of the Earth's existence. 


The moon's surface could be one of the few places, where 
the earliest stratigraphic evidenos has been preserved and is 
possible of beine decoded. And because of the nearness of the 
Moon to the Earth a more detailed study of the Moon's structure 
ie possible with the same out lay efforte, than the study ofthe 
geological structure of another nearest planet of the Earth 
group. Events recorded on the Moon are to a great extent similar 
to events on the Earth. Investigation of the Moon's origin 
makes it possible to elucidate the question rsgarding the common 
history of the Moon and the Earth. The comparison of the 
Earth and the Moon could resolve many basic probleas of the 


Earth. 


At present the chemical evolution of the Earth's crust 
complicated as a result of transformation by surface waters is 
not quite clear. The Moon may serve in this respect as an 
example of uncompleted evolution. The precesses of orogenesis 
on the Earth are only partially comprehensible, since the 
tectsonivcally active regions are covered by oceans or thick 


eedisentary se‘ies of rockse Ae regards the Moon the tectenic 
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deformation of the planet's surface could be studied without 
the masking effect of erosion, formation of sedigeni.ary reoks 
or oceans. In the same way voleanic produccs, contaminated 
on the Earth by transition through chemically transformed 
surface deposits, on the moon should be quite free of these 


effecta. 


Thus, besides satisfying the natural interest to composition 
and history of the Moon, its etudy may be extremely important 
from the viewpoint of cosmology and comprehension of the main 
problems of the mprphology of the Earth and of the Soler Systen 


as a whole. 


Study of the Moon's shape, distribution of the substances, 
within it, heat flew from the Moon's interior and ite magnetic 
field extends our knowledge of the composition and history of 


the Earth-Moon syst.en. 


In other words, problem of the Moon's invest.gation is 
inseparably bound with the problem of studying the Earth as 


one of the planets in the Solar Systen. 


Highly significant from the viewpnint of understanding 
the origin and evolution of the whole Solar Syatem and the 
Earth are, in particular, investigations of other planets, 
priazarily Venus and Mars. Investigations of Mars are of interest 
also from the biological point of view, as it is precisely on this 
planet that the aiscovery is most probable of at least elementary 


forms of life. 
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But the iaportant prospecta of investigations are bound 
not only with investigation of the celestial bodies of the 
Solar Syste», but 21: vith the study of tne Sun itself, with 
the study of interplanetcry medium and those flows of Solar 
plasma, which are reoorded in the circumterraneous and inter= 


planetary space. 


The interplanetary matter - is the outermost portion of 
the Solar corona. The acceleration of the coronal substance 
upto velocities of the Solar wind occurs with the heating of 
corona, and to elucidate the acceleration mechanism - means to 
resolve one of the main questione in physics of the solar 


corona - its heating upto such high temperatures. 


The interplanetary matter is one of the main factors, 
determining the state of the outer layers of the mantle of 
planets und, in particular, of the Earth. If in the streamlining 
of the Mocn by solar wind the particles are sieply absorbed by 
the lunar surface, with the streamlining of the magnetic field 
of the Earth its outer areas are deformed, there is formation 
of magnetic tail, and the variability of the flux and its magnetic 
field oauses on the Earth magnetic storms, Aurora Borealis and 
other important geophysical phenomena. The streamlining by solar 
wind of Venus is entirely different - this planet does not have its 
own appreciable magnetic field and the only obstacle for the flow 


of plasma is the ionosphere of the planet. 
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The interplanetary medium is the medium, within which 
propagate oosmic rays, in particular, solar cosmic rays and, 
since the cosmic space has become che activity sphere of a 
man and hie devices, the conditions of the propagation of 
particles with dangerous radiation must be known, so as to 


devise protection against then. 


Finally, the interplanetary matter is a natural laboratory, 
where the physicists aay study processes, occurring in the 
highly varified, collision-free plasma, in conditions, which 


in some respects are unattainable on the Earth. 


Thue, we are right at the start of investigations of the 
most interesting events, occurring within the Solar System 


and in the Universe. 


But the pursuit of astronautics is not only the purely 
scientific aims. Sven now it is possible to sneak of the immense 
possibilities of usin,, coemic space in applied and agricultural 


problems. 


Everybody knows, how vuriable is the wether at all the 
latitudes and what a complex problom it is to forecast it. In 
aid to meteorolo;ists came satellites, which have hecome the 
cosmic eye, survevinre our planet. All chanves, occurring in the 
cloud syotem, shifting of cyclones and other seteorol~gical 
processes, are immediately transmitted by the satellites to 


Earth. 
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At present we have in our country a global cosmic system 
"Meteor", by means of which an effective checking of the 


meteorological conditions on our planet is conducted. 


The communication satellites have opened a new chapter 
in the transmission of information between the cortinents, 
have connected, so to say, by a direct channel of radio and 
television the most distant corners of the Earthe "Nolniya' 
satellites jointly with sround stations of "Orbita" system 
ensure in our country continuous communication between the 


most remote towns, including the Extreme ijorthe 


In future, by means of satellites it will be possible 
to set up service for prevention of forest fires, service, by 
means of which it will be possible to provide fishermen with the 
most appropriate points for fishing in seas and oceans, help 
geologists in the search for useful minerals, to assure 


constant observation of solar "weather". 


Cosmic investirfations is a gigantic stimulus of scientific 
and technical progresse Only a country with an extensive 
scientifie and technical potential is capable of launchinz 
satellites and piloted space snips, flights to other planets. It 
is sufficient to say, that all this requires hich perfection of 
control systems, radio-communication for hundreds of millions 
of milometers, new systems of navigation, production of material 
Capavle of operating in a deep vacuum and to withstand rirantic 
temperatures, creation of cnleulatine technique for a mont 


precise ballistic estinates and flicht control of cosmic anparatuse 


i 
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Man, his searching mind, his indestructible desire to 
penetrate the mysteries of the Universe daringly, step~by-~ 
step attacks the vast cosmic spaces. Let us recall the 
inspired words of K. E. Teiolkoveky, founder of the modern 


astronautics: "Earth is the oradle of reason, but one cannot 


live for ever in a oradle". 


It may be said with assurance, that Man will uncover 
many mysteries in the make up of the Universe. And all this 
will be harnessed for the service to Man, progress and culture 


of mankind. 


The present volume includes communications of TASS, 
editorials, articles sf the most outstanding scientists. Newa- 
paper headlines are slightly modified in accordsnce with 
requirements of book publications, A portion of the articles 
text and some figures were omitted due to restricted volume 
of the books a number of photographs was given from the photeohronic 


of TASS, 


@. A. Skunin, 
Dr. of Phys.-Math.-Sciences. 
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I. SATELLITES OF SCIENTIFIC DESIGNATION: 


Communication of TASS regarding launching of the 

artificial satellite: 

For a number of years in the Seviet Union research 
and experimental designing work is being carried out for 
the conetruction of an artificial Earth satellites. As 
informed in the press, the first launching of satellites in 
the USSR was to be implemented in accordance with the 
progran of scientific investigations of the International 
Geophysical Year. 


As a result of intensive vork of Research Institutes 
and Designing Bureau the construction was completed of the 
firet_ in the world artificial Earth satellite. The successful 
launching of the first satellite was carried out in USSR on 
the 4th October 1957. According to preliminary data, the 
carrier-rocket has communicated to the satellite the required 
orbital velocity of about 8000 metres per second. At present 
the satellite is describing an elliptical trajectories around 
the Earth, and its Plight could be observed in the pays of 
rieing and setting Sun by means of the simplest optical instruments 


(bineoulars, telescopes, etc.), 


According to calculations, which are being made row gore 
preoise by direct observations, the satellite will be moving at 
an altitudea of about 900 km above the surface of the Earth; 
the time of one full fevolution of the satellite will be 1 hr. 35 mine. 
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angle of dip of the orbit to equatorial plane 65°. On 5th 
October 1957 the satellite wi2l pass twice over the area of 
Moscow - 1.46 a.m. and 6.42 a.m. Moscow time. Communications 
regarding subsequent movement of the first artificial satellite 
launched in USSR on the 4th October, will be transmitted regularly 


by radio broadcasting stations, 


The satellite has the form of a sphere 58 om in diameter 
and 83.6 kg in weight. It is fitted with two radio-transmitters 
continuously emitting radio-signals with frequency 20.005 and 
40.002 megacycles (wave length about 15 and 7.5 metres respectively). 
The power of transmitters provides for an assured reception of 
Signals by a wide circle of radic-anatéurs. The signals are in the 
form of telegraph messages lasting about 0.3 sec., with a pause 
of the same duration. The sending of one frequency signal is 


implemented during the pause of another frequency signal. 


The soientific stations, located at various points of 
the Soviet Union, continuously observe the satellite and 
determine the elements of its trajectory. Since the density of 
the rarefied upper layers of the atm@Sphere is not known exactly, 
there is no data available at present for exact determination 
of the existence time of the satellite and the point of ite 
re-entry into dense layers of the atmosphere. Calculations have 
shown, that due to extremely high velocity of the satellite it 
will get burnt due to the dense layers of the atmosphere when it 


will attain an altitude of a few scores of kilometres. 
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In Russia as far back as the end of the XIX century the 
possibility of cosmic flighte was first scientifioally based 


due to the work of an outetanding scientist K.E. Taiolkovaky. 


The successful launching of the first Earth satellite, 
created by man, is a great contribution to the international 
eoience and culture. The scientific experiment at such a great 
level hae@ an enormous value for comprehending the properties 
of cosmic space and the study cf Earth as a planet of our Solar 


Systen. 


During the International Geophysical Year the Soviet Union 
proposes to oarry out launching of several more artificial 
satellites of the Earth. These follewing satellites will be of 
ae larger overall dimensions and greater weight and will be used 


for carrying out an extensive program of scientific investigations. 


The artificial Earth satellites will pave the way to inter- 
planetary travel and may be, our contemporaries will witness, how 
the free and conscious labor of people in the new, socialist 


soolety makes real the most audacious dreams of mankind. 
“Pravda”, Sth October 1957. 


SOVIET ARTIFICIAL EARTH SATELLITE: 

4th October 1957 the whole world witnessed an outstanding 
event - the successful launching in the Soviet Union of the 
firet artificial Earth satellite. 


Communication regarding the launching of the satellite was 


received in every corner of the glebe. Its transition was recorded 
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by many observers in every Continent. The creation of the 
satellite was the result of long persistent scientific and design 
work, in which a large numbers of Soviet scientists, engineers, 


industial workers participated. 


Theoretically the question regarding the possibility of 
sending space ship beyond the atwosphere of the Earth was 
resolved at the beginning of the twentieth century by an outstanding 
Russian scientist, K. E. Tsiolkevakii, whe proved, that the 
means for cosmic flight should be the rocket. K. E. Teiolkevakii 
has worked out a number of cardinal problems of the interplanetary 
flight and pointed out, that creation of an artificial Earth 


Satellite will be the first and necessary step. 


The construction of the artificial Earth satellite required 
resolution of a number of most complex and principally new 
scientific and technical problems. The greatest difficulties 
were encountered in the development of the carrier-rockets for 
placing the satellite into orbit. Constructed for the launching 
of satellite is a carrier rocket of high constructive perfection. 
Powerful motors were constructed, capable of operating in difficult 
thermal conditions. Optimum conditions were worked out for the 
recket's motion, assuring ite most effective use. To ensure the 
present law of the rocket's sovenent, required for placing satellite 
into orbit, a very precise and effective system of automatic rocket 


control has been developed. 


Resolution of these, and alzo of many others most complex 
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problems was found to be possible only as a result of using 

the latest achievements of science and technology in the most 
diversified spheres and prizarily due to the high technical 
level of rooket-conetruction in USSR. The creation of artificial 
Earth satellite in such a short time was assured by a high 

level of Scientific and technical potential in our country, 
precise and organized work of Research 'netitutes, Design 


Departmente and Industrial Undertakings. 


The launching of the satellite was preceeded also by 
extensive experimental work, connected with construction and 
production of individuai units, as well as of the whole systen 


in one set. 


The successful launching of the satellite fully confirmed 
the correctness of the estimates and the basic techuical 
decisicns, teken in the construction of the carrier rocket and 


of the satellite. 


The launching of the first satellite opens out an extensive 
program of scientific investigations, which will be continued 
during the International Geophysical Year on a number of the 
subsequent artificial satellites, the construction of which 
envisages greater dimensions and weight. The creation of a 
satellite is the first step in the conquering of the interplanetary 


espace and realization of coamic flights. 


the satellite has the ::hape of a sphere. It was placed 
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in the front part of the carriererocket and cloted by 4 protective 
conc, “he reeket with the satellite was started vertienlly. A 
little while after the start by means of vrov-raming device tic 
rocket's axis beran to deviate gradually from the vertical 
direction. At the end of the section for placing into orbit 

the rocket was at an altitude of several hundreds of kilometres 
and wos moving parallel to the earth surfice at a velocity of 
about 8000 a/sec. When the work of the rocket's motor was 
completed, the protective cone was thrown off, the satellite 


separated from the rocket and begm moving independently. 


At present moving around the Earth is a satellite equipped 
with devices, as well as the carrier-rocket and protective cone. 
Since the separation speed of the cone from the satellite and 
of satellite from the rocket is not very high, the carrier and 
the cone were for sometime at a comparatively short distance 
from the satellite, revolving around the Earth along the orbits, 
near to that of the satellite. Thereafter, due to the difference 
in periods of revolution, resulting from the relative speed at the 
instant of separation, as well as from the different degree of 
braking in the atmosphere of the Earth, all the three bodies 
diverged and in the process of further movement may happen to be 
at one and the same time above entirely different pointe of the 


earth's surface. 


Satellite orbit: 


The orbit of the satellite representa in the first 


approximation an ellipse, one of the fool of which ie in the 
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center of the Earth. The altitude of the satellite's flight 
above the surface of the Earth does rot remain constant, but 
changes periodically, attaining ite peak - approximately 

thousands of kilometres. At present the perigee of the orbit 
is in the northern hemisphere of the Farth, and the apogee - 


in the southern hemisphere. 


The orientation of the orbit’s plane in relation to 
stationary stars remains almost constant. Since the Earth 
revolves around its own axis, then with each subsequent turn 
the satellite should be above a different area, shifting during 
one turn approximately 26° in longitude. The actual displacement 
in longitude will be slightly greater, as due to deviation of 
the cgraviational field from a central one, the plane of the 
orbit will be gradually turning around the “arth's aris in a 
direction opposite to its rotation. This movement of the orbit's 
plane ie not very great and adds upto about a quarter of a degree 
in longitude during one revolution. As a result of the relative 
wovement of the Earth and the orbit’s plane each subsequent turn 
will be more westerly than the preceeding at the latitude of 
Moscow by about 1500 km. In the equatorial region the displacement 


ie greater and will compose about 2500 ka. 


The plane of the orbit is dipping toward the plane of the 
earth's equator at 65°. In thie connection the path of the 
eatellite passes above the areas of Earth, located approximately 
between the Northern and Southern polar oircles. Due to Earth's 


rotation around the axis the angle of dip of the path to equator 
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ie distinct from the dip of the orbit's plane. Coming into the 
northern hemisphere the path intereseots the equator at an 
angle of 705° dn direction the north-east direoticn. Then 
the path gradually turns more eastward ana, touching parallel, 
corresponding tc 65°N, deviates southward and intersects the 
equator in N-E direction at an angle of 59°. In the scuthern 
benisphere the path touches parallel, corresponding to 65° 8, 
thereafter deviating northward and again passes into the 


northern hemisphere. 


In time, due to the braking of satellite in the upper 
layers of the Earth's atmosphere, the shape and the size of the 
satellite's orbit will gradually change. Since at the high 
altitude, where the satellite is moving, the density of 
atmosphere is extremely low, the evolution of the erbit will be 
very slow initially. The altitude of apogee will decrease 
faster than that of perigee and the orbit will progressively 
approach circular. With the re-entry of the satellite into 
denser layers of the atmosphere the braking will be very powerful. 
The satellite will become red hot and will burn sisilar to 
meteors, arriving from the interplanetary space and burning ina 


the Earth's atmosphere. 


At present the density of the upper atmosphere is not. known 
exactly. Therefore to forevast precisely the time remainiug for 


the satellite in the orbit does not seem to be pousaibie so far. 
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Fige 1 = Satellite's orbit. 


Data available at present in regard to density 
etmosphere, and also the results cf trajectory 
make it possible to assert, that the satellite 


moving around the Earth for quite some time. 


The period of the satellite's revolution 
96 min. With the lowering of orbit the period 
The changing rate of period will be indication 


the change in the orbit's ehape. Therefore the 


of the upper 
measurements 


will keep on 


is at present 
will decrease. 
of the rate of 


exact soasuring 


of the satellite's revolution period is an extremely important 


and responsible problem. 
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The parametera of the orbit of the Soviet artificial 
satellite permit to observe it in all the continents ir, a 
wide range of latitudes. This opens out exteusive possibilities 
for resolving variouo ecientific problems. It may be pointed 
out, that the launching of the satellite into thie orbit is a 
gore difficult problem, then the launching into an orbit clcse 
to equatorial plane. With the launching along the equator there 
ie a possibility of using to a greater extent the speed of the 
Earth's rotation around the axis for the speeding up of the 


rocket. 
Observations of the satellite's movement. 


A very important component of investigations, being 
conducted by means of the artificial Earth satellite, is the 
observation of its motion, processing of observations and 
forecasting from the results of processing further movement 
of the satellite. Observation of the satellite is being conducted 
by means of radio-technique, and also in observatories by neans 
of optical instruments. Besides the specialists with their 
means for observation a wide circle of radio-amateurs has been 
attracted, as well as groups of amateur astronomists, which 
conduct observations from astronomical platforms by means of 
optical inetrumertea specially made for this object. At present 
observations of satellite in USSR ie being conducted regularly 
by 66 stations of optical observations and 26 olube DOSAAF with a 


great number of meanc for radio observations. Moreover, the satellite 


is being observed individually by thousands of radio-amateurs. 
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The scientific stations conduct obs rvations by neons 
o: ridiselocitors ond direstinn findern. Also by optical 


nethods and photugr-phin; the movenent of the ontellite. 


Let us ptuse on the nethods of observation by astrononcrs 
ond radio amateura, since these ethods rre cvail:ble to a 
wide cirele intersted in the movement of tie satellite. The 
astroncomists-amateurs herve a larce nunber of sveci:-lly sande 


astronomical telescones with perfect optics .nd - wide vision 


-) 


‘ngle. The observetion stntions »lso have enuipnent sets, 
which permit to determine tae nosition of the satellite in 


the celestial sphere ot ny moment. 


Lhe available anparatus, by means of which the optical 
station narks the position of th: satellite in the celestial 
sphere, permits to carry out me-:surerents with accuracy upto 
one derree, and the moment, when this -osition was m-rked, 
with an error cf not over one second. she epticnl st lion 
observes the setellite in the mornin or in the evenin«, when 
the surfoce of the uerth is in derkneis, wiere:s the o tellite, 


being at hich oltitude in lichtenei upby the sun. 


It shoulé be nentioned, thot observation: of the satellite 
by means of astrononie:l inctrusents nro rvthor difficult one 
are not resemblin ebservetions of the ucw:l sstrononical 


objects, since th: satellite is: moving in the oky very fast, 


with the snecd on an avern.-e of sbout one decree ner seconde 


To ensure relisble observations e-ch onsiceol station 


arranges one or two “optienrl barrier" out of telearones, located 
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Fige 2 - Movement pattern of the satellite during 
4 hree 

in meridian and along the vertical circle, perpendicular to 
the visible orbit of the satellite. Moxeover, in the search 
of the satellite the an»licction is of the method, based on 
the sc called "rule of the local time". ‘hic method uses 
the fact, that the orbit of the satellite does not participate 
in diurnal rotation of th ‘iartn, and the satellite itself 
will pass through preset latitude at the local siderezl time, 
gradually changing with rotation of the orbit in absolute 
spAce around the earth axis due to deviation of the gravitational 
field from the central field. Because of this the satellite 
in the process of its movement will pass for the siven station 
throuch sequence of noints in the colestinl sphere, which conld 


be denoted as noints of exp:etation. If the axis of the optical 
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inatrumcent is adjusted in a way, cso that it will be directed at 
the prevously estimated in the celestial sphere the next 
expectation point, ther it is inevitnble that sometime or other 


the satellite will be discoverei,. 


Observations of the satellite is being, conducted by a 
creat nuwker of radio-amateurs by means of radio-receivers 
specially constvucted for this vurnosec. Diarrams of these 
receivers, ag wetl as the diagrams of directica-finding 
attachments were tublished in the Popular Science Rac io-Technicx] 
journal “Radio” lon; before the launching of the satellite. 
Information recarding the movement of the satellite, issued 
to radio-amateurs, could be used not only for the study of 
transition laws of radio-waves through the atmosphere, but 
also, specially in the case if the radio-amateur is using 
direction-finding attachiient, for the rough elements determination 


of the satellite's orbit. 


ven now a great amount of the satellite's observations 
by radioc-amateurs is available. At a number of points the 
passage of the satellite was recorded by amateur astronomists. 
At a number of points, unfortunately, the overcezst sky did not 


make it possible until now to ccnduct optical obscrvationse 


All date of scientific stntions, @nd also radio and optical 
observations by amateurs are collected snd nro -:scede 4% a reault 
the detorninstions, both of the orLit's elements and of their 


seculir capartures, are made. ‘The application in vrocossing 
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is made of the latest electronic compute:s. As 1 result of 
processing the parameters of the orbit are made more precise 
and the forecasting of the satellite's movement is done. 
Moreover, data received from the observation stations are used 
for a number of geophysical investigations, conducted by means 
of the satellite, such as for instance, density determination 
of the atmosphere from parameters evolution of the satellite's 


orbit. 
Specifications of the satellite; 


As pointed out : previously the satellite has the 
shape of a sphere. Its diameter is 58 cm, weight - 83.6 kg 
The air-tight body of the satellite is made from aluminium 
Alloys. The surface is polished and specially treated. ‘he 
whole apvaratus of the satellite with power-packs of instruments 
are arrange vithin the budy. Prior to launching the satellite 


is filled with rnitrozen gas. 


On the outer surface of the body are fitted antenna in 
the form of rods 2,4 = 2.9 m in length. At the time of the 
satellite's coming out the antenna rods are pressed to the 
rocket body. After sepzration of the satellite the antenna. 


turn on their hinges. 


{n moving along the orbit the satellite is perlodienlly 
subjeet to sharply variable heat effects - heatin:; by Sun rays 
during its presence above the Li. htendup side of the “arth, 


ecoolin.~ whilo flyinj; in the shadow of the sarth, theremal effects 


J 
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of the atmosphere, ete. oreover, a certain anount of heat is 
exhausted in the satellite fro the vorkin: of instruments, In 
respect to the heat the satellite is an indopendent celestial 
body, which hos heat exciiange through radistion with the 
surrounding space. ‘therefore to assure for a long period 
normal temperature conditions in the satellite, required for 

the working of its instrunents, is a principally new and a 
rather complex problem. Maintenance of the reauired temperature 
conditions in the first satellite is provided by imparting to 
its surface corresponding values of radiation and absorption 6f 
solar radiation factors, and ilso by the control of heat resistance 
between the sheath of the satellite and the apparatus within 


it throush forced circulation of nitrogen within the satellite. 


Two radio-transmitters are set up in tne satellite, which 
continuously emit signals with frequency 20.005 and 40.002 
megacycles ( wave-lencth 15 and 7.5 m respectively). It should 
be mentioned, that in the artificial satellite constructed in 
USSR, due to its relatively high weight, it was possible to sct 
up radio-transmitters of hich »vower. This permits to receive 
sisnals from the satcliite at very considerable distances ind 
makes it possible for a large circle of radio-aunteurs in all 
parts of the world toswitch-on to the satellite. whe first 24 hro 
of observations of the satellite's flight confirmed the possibility 
of asoured recention of its signals by ordin: ry amateur receivers 
at distances of several thousands of kiismetres. Individual 
cases were fixed, when the sisnals of thr satellite were peceived 


at distances 1pto 10,000 kme 
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Radio~sicgnals of the satollite: 


Radioesignals emitted by radio-transmitters on each 
of the frequencies are in the form of telegraph meosages,. Sendinre 
of signal of one frequency is vrotcuced curin: the signnl nause 
of another frequency. Duration of sijrnals on each of the 
frequencies composes on an averse about 0.35 seconds. These 
signals are used to observe the satellite's orbit, and also 
for resolving a nu ber of scientific problems. “or the recording 
of processes, taking place in the satellite, sensitive element= 
are set up on it, which change frequencies of the telesraph 
sending and ratio between duration of sending ind pauses, when 
there is change of come parameters on the satellite ( temperature 
etce). On recention of si:nals from the satellite they are 


recorded for subsequent decoding and analysis. 


It should be taken into account, that after some time 
radio-transmitter will cease overntin:. “or instance, it 
may happen, if a meteoric particle pierces the body of the 
satellite or damares the antennae. lioreover, the satellite will 


be observed by optical methods ‘nd by radio-locators. 


Highly sisnificant are the observitions of the propagation 


of ridio-wavs, radiated from the satellitee Until now basic 
information resirdine ionosphere was obtained by the sturdy of 
rudioewav.:s, cent from the Barth and reflected by the ionocpheric 
regions, lying below maximum ionization of ionospheric layers. 


At present it is actuslly unknown, at what altitude lies the 
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upper boundary of ionosphere. ‘the launching of the sitellite 
makes it nossible to obtain for suite sometime radioecignals 
with two differen, frequencies fron regions of ionosphere, 
hitherto inaccessible for long observ.tions, lying above 


ionization peak, and may be, csenerally above the ionosphere. 


Level measuring of received radio-signals and refraction 
angles of radio-waves with different frequencies enrbles to 
obtain data regarding the attenuation of radioewaves in previously 
uninvestigated regions of ionosphere ind some information regarding 


the structure of these regions. 


The program of scientific measurenents on the artificial 
Marth satellites is very extensive and covers many sections of 
vhysics of the upper layers of atmosrhere and the study of cosmic 


space close to the arth. 


These sections include the study of the condition of ionosphere, 
its chemical structure, pressure nd density gausiny;, magnetic 
measureuents, study of the nature of corpuscular radiotion of the 
Sun, primary conposition ond varintion of cosmic rays, ultraviolet 
and Xeray regions of the solar snectrum, and also electrostatic 
fields of the upper layers of the “tuosphere and nicroparticlesc. 
bven the first satellite will provide informition on a number 


of those jsuestions. 


In the sphere of cosmic rova study the yvrocri: envisares 
obtainnnec of da's on the relative quantity of various nuclei 


in the composition of the primary cosmic rodistion.e In p:rticul-r, 
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determination will be corried out of the relative quantity 
of lithium, beryllium and born nuclei, and alto u* henvy 
nuclei. In this respect it will be possible to obtain data, 


unattainable for the hitherto applicd investigation methods. 


The equipment, which is bein. fitted on the ortellites, 
enables also to study veriations in the complete flux of cosmic 
rays, investigation of which is hampered ty the rreat thickness 
of the atmosphere above the instruments, when these are set up 
on the Earth. “he obtained data will enable to define diurnal, 
semi-diurnal and twent.-seveneday variations and to study their 
connection with pehnomena on the “un. “he s“tellite enables 


to carry out the indicated measurenents throushout the Globe, 


Due to absorption by the atmosyhere of the solar short-wave 
radistion is still unknown. The high altitudes, at which 
the satellite is circulatin-, ‘ill enable by means of the 
instruments, ceveloned by our nhysicists, to study the ultraviolet 
and Xeray resions of the colar snectrum and to define variations 
in radi‘tion intensity. “his is important, since in aceordanec 
with the or -cent day concents tle short-wave radiation of the 
Sun causes ionization of the atmershere's u»ne: layers. “her fore 
these results will shed new Ji-cht on the fornition processes 
of ionoenhere. since the shortewnve radi:tion of tie sun is 
cnuged by the solir corona, dota on this radiotien will encble 


to obtein new results on the structure of the solar coron'., 


Besides the shortewnve rodiction of the sun an im:enee role 
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in nrocessea, occurrin: in the umep Inyers af the ntuoas here, 
is: olnyed by corpuacular radiction of the Sune therefore, it 
i:: impertint to decide the question resirding th: nature of 
corpuscular radiation, its intensity, enersy spectrum of 
particles ejected by the Sun, and to elucidate the role of the 
sun's corpuscular radiation in the formavion of the northern 
lishts. whese quections will a°so be possible to resolve with 


the help of equinment, set up in the artificial Harth citeilites. 


The flisht of the enrtellite shove the ionized layers of the 
atmosphere enables to check a number of deductions, made on the 
basis of oue er another hypothesis, reszardin.: cyclic currents 
existin,; in the upper layers of the atmosphere. Artificial 
satellites will enable vwiso tc etudy the quick varintion of the 


Earth's magnetic field. 


There is a considerable interest in stuiying at great 
altitudes ( about 1000 km) of electrostatic fields onc resolution 
of the question ‘*s te wiether the carth with its tues bere is 
charced or a neutral avstene Sesides the study of ionouphere 
by indirect methods ju..: observine the transition of radio=wiyos 
the prorran of investicntions on the oe tellite envicayec direct 
caucin.: of ionic coneentr tien 1t vordouc oltitudes, and tacrefter 
‘lso of the chenical composition of ionoanhers by nassespectregetrre 
If the present esneerte ire true regirding the stecence vt hi h 
nltitudes of negative ionc, these tests: will »arovide full 


information bout the compogition of ionosvherce 
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Jithout nousing on all the seciontifie investigutions, 
which are and will be conducted: in the artificinl satellites 
dirin:: the Iiternational Geophycicul Yar, we would mention also 
the investizitiono of meteoric matter present in the uprer layers 
of the atmogphere. The delinination of the iiss spectrum and 
velocities of microparticles, falling into atmosphere from the 


cosmic space has been earmarked. 


Artificial satellite is the first step in the conauerins 
of cosmic space. *or transition to cosmic flights with man the 
effect should be studied of the cosmic flight conditions on 
live organismse First these shold be done on animals. ‘he 
same as it was in altitude rockets a satellite will be launched 
in the Soviet Union, carrying on board animals as passengers, And 
detailed observations of their behavior and of the course of 


physiolozical processes will be conducted. 


It may be said with aseurance, tha: implementation of the 
planned program of scientific investicsations by means of the 
artificial “arth satellites will revolutionize many probvlens af 


physics, geophysics and astrophysics, 


dith the successful launchin; of the artificial Larth satellite 
the science nnd technolo y are making a new jump sheed, tran:ferring 
direct investigation methods into cosmic space unattainable 
till now and pavin:; wide ways for the futcre interrlenetary 


travelling. 


"Pravda", 9th October, 19576 
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TASS CONMUNT ve 
teGARDING ‘Tils LAUNCHIN.. GP Tuo oavehD ARSIPICTAL aati SATGLLT Is 


Tn accordance with the nrovran of the Internotional 
Geophysical Yenr for scientific investigations of the atmospheres 
upper layers, and also the study of physical processes and 
conditions of life in cosmic space the launching was carried out 
on the 3rd of November in the Soviet Union of « second artificial 


Barth satellite. 


The second artificial satellite, cc.structed in the USSR, is 
the last stage of the carrier-rocket with containers within it 


of scientific instruments. 


The following is contained on board of the second artificial 


satellite: 

- instruments for investigating solar radiation within 
the short-wave ultraviolet and Xeray resions of the 
spectrum; 

- instrunenis for the etudy of cosnic rays; 

- instruments for studyins temperature and pvrecsure; 

- Q@iretieht container with test -ninal (dos), aire 
conditionin:; system, food store and instrunents fer 
stulyince life activity in conditions of conmie spaces 

- merourins instrunents for transmittins datn of ceientific 


raugin, to the Borth; 


- tue redioetranenLtters, oneratin: on freenened 6 
40.062 ond 20,905 revrnaeyelod Cueveelanurth eheut 
765 and 19 metres ron-ectively); 


- the required wower pacicee 


Total weictt of 21) the asnaratus, tes: sania ona vower 


pies adds upto 505.3 Ke: 


According: to observitions tha sitellite received orbital 


velocity of about 8000 m/secee 


accordins to estimat +s, which are bein:; made nore precise 
by direet observati:3, ‘ximum distance of satellite from the 
“arth surfa:e is over 1500 kilometres; the time of one complete 
revolution is about 1 hr, #2 minutes; the dip or orbit to 


: ‘ o 
equator plane is «p»roxinately 65°. 


Accordins to meusure::ents duty, bein reecived fron board 
of satellite, functioneing scientific instrusents ana checking 


of the lifceeactivity of animal is euite normale 


Above the area of Moscow the second artificial sotellite 
has passed tywice - -t 7 hrse 20 winntes and at 9 hrs 05 minutes 


tloscow tine. 


Signnrls of the satellite's radivetransmittor on frequency 
20.005 moecacyveles %ro in th: forn of telecrach semiin: with 
duretion of about 9.3 seceonds with onuse of the anne duration. 
Radioetranaomitter on frequency "W.002 nepecseles onerstes in 


conditions of continuons eniscion.e 
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by the succe:nful launeiin of the seeond ortifiei:t 


. 


“wOortn esstelit_ts vith dtyeran seteontifie jentrrcente and teat 
ania] the yeviet celentistc ere cxiuancin . investicoctions 
of the eosmie spree and usper Loyoon of the stuon here, «he 


uniinowm processes of tie nature's ynhenomens, occuring in the 


cosmic spice, will become now more attainadl. to the none 


Collectives of Kesearch Institute, decisn verrrtriente, 
testere ond industrinl plants, who constructed the second 
artificial earth satellite, dediccte its launchin:: to the 40th 


‘universary of the Great October Revoluticn. 
"Pravada", 4th Novenber 1957. 


PHS SICOND SOVIs? ARTIFICIAL sarTi saPSLLITe 


4s Communierted in the press, in accordance with the pion 
of scientific WORK, conducted in «ccordance with the sro ram 
of Internation:zl Geophysical Yeur, th» Soviet Union hs launched 
on the 3rd of November 1957 the second artificial sarth satellite, 
Wiis is snother outstanding success of the Soviet science. The 
in-ensive and fruitful work of the large collectives of scicntistc, 
ensineers, technicians ond labourers has made it »ossible to 
conetruct andi vince inte orbit a satellite, tne efficient weicht 
of whieh adds upto 508 kilorrams 300 gris, which is G times 
tio weisht of the first sote lite. Vorcover the second cntellite 
was vlaced into orbit considerahl: nore distant fron the surface 


of the Srrth, thon that of the first antellite. 


whe second artificial oatcllite ji eowi ped vith various 
beicentific inulruwents, wiyeu vwonldi oa.lo ta curry ant an 
exbenaave propean Of invests cs tion. “hera ope dugtranwents Tor 
the study of eoonic ray, Investig tion of wltrpevialot oa 
Aerny nibter af mdse padi tion, on sireticht echin with a 
best aninal Caord, mdtosteleuctpie aacoritns Por treonenicoton 


tu aarth of bho necourine pesubcs, poetoestraaniitters 268 veld 


“6 the required nower sources. 
The satcllite's orbit oni its evolution: 


the placin. of the seeond satellite in'o orbit wis done 
by seans of @ compound rocket. In the process of nlace..ent into 
orbit the rocket rised to an altit::de of several hundreds of km 
fron the darth's surface; mt the end of the plasement section 
its last stage was movin: piyaliel to the urarth's surfree at 
velocity of over 8009 m/sece, hevinn converted into the d-rtints 
satellite. At the moment ef exit into orbit the fel sunly 
in the tanks of the roeekxet was ecxiviusted, snd the wotor wis 
gwitchedeoff, <«urther movenent of the seteliite continued 
due to kinetic enersy, acquired in che socedinnsun of the 


rocket at the peint af nleconette 


Velocity coimnuniertad to the lest stare of the rocket was 


areater tha: the velocitesmaquired fer the uevine o. tue catelLite 


“Lon: the circulotr orbit at sonetant altitude, corresvondine to 
the noint of exit inte erbite Cherefere th eobe: lite is novin: 


pot alono tie circul:* orbit, but clone tie etlipetiond, the 
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furthest distance of which from the earth is about 1700 kn, 

which is almost double the mximun nititude, attained with 

the launching ef the first catellitc. since the dimensions 

of the major semieaxis of the second satellite orbit are prester, 
than of the first satellite, the periou of its revolu*ion cround 
the “arth was also ¢reater und wns at the start of the movement 


103.7 minutes, 


Due to the increased veriod of r:volution the second 
satellite completes about 14 complete revolutions around the 
farth in 24 hrs., whereas the first satellite comole‘ted 
during the initial neriod of novement about 15 revolutions. 

The shiftin:; of each next turn in lonsitude due to diurnal 
variation in the Karth's rotation is 1/15 sreater for the second 
satellite than for the first. ‘The distance on the Earth's 
surface between the two adjueent turns has increased to the 


same extente 


Resistance of the sarth's atmosnhere causes brakine of th. 
satellite. Its orbit with this cianres its dimension and shape 
Due to the fact, that the atmosvhere at hich altitudes is 
extremely rarefied the retnordin.: force 2cting on the satellite 
is not hiss, therefore, the ehoncse in the orbit's parameters Ls 
very gradual. Since the density of the at::opshere quickly 
decreased with altitude, the retardation is m-inly in the rervion 
of pericec, i.e. in the resion, adjacent to the point of the 


lenst distance from the tarth's surfice, At the point of aporee, 
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i.e. mt the point of the m:ximun distanec, the satellite is 

moving, at an altitude, which places it in cosmic cpnce, outside 
the limits of enrth atmoaonhere, which according to thenretical 
data extends to an altitude of bout 1000 km above the Jarth's 


surface. 


The retardin: of the satellite denendo not only on the 
density of atmosnherc, but also on the shave of the satellite and 
on the ratio of its weight to cross-sectional area ( the so 
called cross-sectional load). With high cross-sectional load 


the loss in velocity will be less. 


Two satellites, »nlaced initislly into the same orbit, but 
with a different retarding force, will be moving after some time 
differently, as their orbits will vary at different rate.. In 
this case the reduction in dimensions of orbit will occur mainly 


due to decreasin;; height of apogee. 


The first satellite and its carrier-rocket were moving 
initially approximately along the samc orbit, the period of their 
revolution differed ne::ligibly and composed about 96.2 min. At 
present, due to the fact, that the extent of the first satellite's 
retardin: is less, thnn of the carrier-rocket, their orbits differ 
considerably. ‘he apogee of the carriersrocket is lower than that 
of the satellite by more than 100 kme “he revolution »eriod 6f 
the c=rrier-rocket, accordin; to the daca of the 10th iiovember, 
wag less thon the revolution period of the firat sntcllite by 


about 7 peconds. 
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the retarding foree both of the enrrier-rockot 

nnd of satel*ile is time-de-scndent due te th cehongine 
pnrametera of the orbit. With decline of the orbit the 
retardation progressivoly incresses. Thie fact is cleerly 
confirmed by the recults of the observitions,. ith the drop 
of the orbit to altitudes of about 100 km the retardation will 
be so considerable, that there will occur intensive hestin; 

of the satellite and carrier-rocke*:, their further fast drop 


and burninge 


the existence time of the satellite devends on its retarding 
force in the atmas»here. Obviously, the greater is the neriod 
of revolution and the lower is the retarding force, the longer 
will be the existence time of the satellite. Calculations, 
carried out or basis of data, obtained from the observations 
of the first satellite and carrier-rocket, make it posnibl- to 
assume, that the time of the satellite's existence should be 
about three months, counting from the moment o. launchins. This 
meane, that the first satellite will exist in the orbit, apparently, 
till the end .f 1957. ‘the existence time of the carricr-rocket 
is less than that of the first satellite. ‘wherefore it should he 
expected, tha’ the carrier-rocket will set burnt before the 
satellite, iii,her revolution period of the second satellite 
and lower retardation force thin of the first, permits to 
assert, thit the orbital time of the cecond sntellite will 


considerably cxceed that cf the first satellite. 
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Procesoing of trajectory measuring resulte will enable 
to fix the entire evolution process of the orbital parametors 
and to obtain important information rogardin:: deneity distribution 
in the upper layers of atmosphere. In future it will be possible 
to issue reliable forecastin;; on the existence time of the 


artificial Larth satellites. 


Observations of the artificial Earth satellites: 


In optical observatione of the motion of the two first 
satellites and the carrier-rocket there is a regular participation 
of 66 special stations of optical observation, every astronomical 
observatory of the Soviet. Uatea /auent 30 foreign observatories. 
At present a network is being oranised of ontical stations 
in countries of People's Democraciese The number of foreign 
astronomical observatories, participating in regular observation 
of the artificial satellites increased day-by-day. “he intense 
luminosity of the carrier-rocket and of the second satellite 
enabled to drawein to visual observations nlso the aerological 
points of the Hydrometeoservices, which have svhereepiloting 


theodolites. 


ag €@ result o7 ontical observations it wie clar. fied, that 
the carrier-rocket chunges its luminosity. This is due to the 
change in its orientation in syace. The shortest visually recorded 


period of the chan-‘e in luminosity comvoses about 20 seconds. 


Besides the vicual there are 4lso photogrophic observations 


of he carrier-rocket and of the cecond satollite. Photographs, 
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obtained in Fulkovskii observatoty, in the observatory of the 
Astrophysical Institute of the Academy of Sciencer of Kazakhsekii 
SSR, in observatory of Kharkov State University and other 
astronomical Departments of the Sovet Union, ae well as 

the pkotographs made in observatory "Purple Hill" (Chinese 
People's Republic), Edinburgh observatory (Great Britain), 

Daneink observatory (Eire), Potsdam observatory (GDR), etc., 
enabled to make considerably more precise the orbits of satellites 


and carrier-rocket,. 


A very extensive material is being provided by the radio- 
observations of the artificial Earth satellites. These observations 
were conducted at points, located in different geographical 
latitudes and longitudes, direction-finder stations, DOSAAF clubs, 

a number of universities and thousands of radio-amateurs. The 
obtained material is so extensive, that at present it is only 


tentatively processed, 


Measurement of the field intensity of radio-signals, 
received from the satellite, are highly significant. These measurements 
were implemented by continuous automatic recording, as well as by 
individual measurements at fixed times. The results enable to 
evaluate the absorption of radio-waves in ionosphere, including 
those of its regions, which lie above peak ionization of the main 
donospheric layer Foy and are therefore unattainable to the usual 


measurements, conducted from the surfece of the Earth. These 
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measurements permit to judge also of the possible propagation 


pathe of the radio-waves in ionosphere, 


Results of the radio-signale from satellite and the 
measuring of their level show, that these signals on 15-meter 
wave were received at very great distances, far in excess of 
direct visibility distance. These distances reach 10, 12 and 


éven 15 thousand kilometres, and in some cases even more. 


Of special interest is the fact, that the satellite,moving 
along the elliptical orbit, takes up different position in relation 
to the main peak of electronic concentration in the Earth's atmosrhere. 
In vrocessing of radio material it was taken into account, whether 
the satellite at a given moment is higher or lower than the 
true altitude of the maximum electronic concentration of layer Foe 
obtained on basis of high-frequency characteristics of ionosphere, 
recorded by ionospheric stations. If in the Southern hemisphere 
the satellite moves above the ionosphere, then in the Northern 
hemisphere it is at sone moments above the maximum ionization 
of thie layer, at other moment - below it, and at some moments 
above the maximum ionization of this layer, at other moments - 
below it, and at some moments - in the vicinity of thie maximun. 
These conditions create high divergence in the propagation pathe 
of short radio-waves to considerable distances. One of these 
paths is the reflection from the Earth surface of radio-waves, 
transmitted downward through the whole thickness of ionosphere, 
with subsequent einrle reflection from ionosphere in those of its 


regions, where the critiod frequencies are quite high. In other 
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ences radioewaves, incident frou nbove at sane angle on to 
ionosphere, mre considerably refracted within it ond penetrate 
1g @ result into the region, lying beyond the limits of the 


direct geometrical visibility. 


The position of th: satellite in th: vicinity of the 
maximum ionization region of the atnmosnhere buildsc-up 
snecially suitable conditions for the propagation of radioewaves 
throu-h ionospheric wave- uides. In some cases, as shoim by 
the observations, radioewaves arrived at the »noin' of reception 
not by the shortest distance, but around the globe along the 
major are of the sreat circle. Observed in some cases wis the 
phenomenon of croundethe-world echo of radio-signels. In sone 
ec nses the measured values of the field intensity were found to 
be hivher thin the calculated by inverse-square law, which 4lso 


indicates the presence of waveeguide in ionosnhere. 


Interesting results were obtained from observation of 
the Doppler's effect by recordin:: on tmagnetic tape the changes 
in the beat between the frequcncy of rodio-waves, emitted by 
the satellite, and oscillations frecuency of lucal heterodyne. 
A preat amount of tiese recordinzs wis obtained and “‘eir 


results Are beins nrocessed. 


Undoubtedly, Tine) vrocessin: af the r dioeobuervation 
material of the artificial oorth sutellite will av vide welunties 


data recordin the Goniswtion of the woeer restonus of ionosnherc, 


Ana cleo revardin; the obsoretion ono the untnre of pronation of 


rdioeurves with in thee 
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the arrange.ent of the oecond satellites 


as pointed out cbove, the second soviet artifies.)] wirth 
sateliite, in distinction fra:. che first catellite, is the 
last starc of the rocket, crranced in which is th- whole of the 
scientific tnd meosurin.: instrisvnts. Zhis urranceuent of the 
apnaratus has arnocreciably simplified the oroblen of Aeternining 
tne coordinates of tie sntelliite by means of ‘he ontical 
observation, since, as shown by the ex»crience of the first 
satellite, observ:tions of the carricrerocket were much simpler, 
than of the satellite itself, Luminosity of the carriererociket 
exeeeds that of the first satellite by several stellar imicnitudes.e 
vhe total weisht of the .oprratus, wnceretest ani-ial and power 


sources on the second satellite adds up to SOR ke 300 ce 


In the front nert of the inst stage roelet, fitccd on a 
special frame ig the device for investirating radiation of the 
Sun and the ultraviolet and X-ray reyions of spectrum, snherical 
container with radioetrinsnitters and other instruients, 
hernetically-sealed exbin with the under-test anivel = doe The 
apparatus for studying cosmic raya is located on the rocket's 
body. ‘The instrunents fitted on the frame .nd in container «re 
protected from aerodynavic 2nd thermal effects takin: rlace in 
** flight of the rocket throu) the denise lovers ef the -triesphere, 
by a speci-] vroteetive cono. After the Iss6t store of the rocket 


waGc Dinced into orbit, the protective cone wis throuneof!l, 


Ridioetransnitters in the spherical contviner operated on 
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frequencies 40,092 and 20.005 me;acveles. ‘Their power 
sources, thermoreculating system and the sensitive clenento, 
which record variation of temperature ond other paraneters, 
are also arvanged in the same container, The spherical 
cont’iner is similar in its construction to the first Soviet 


artificial Barth satellite. 


The signals of radioetransmitter, which onerated on frequency 
20.005 megacveles ( wave-length 15 metres), were in the form 
of telegraph sendings. Their duration, just as the pause between 
them composed on an average about 0.3 sesonds. With the chance 
of some parameters in the container ( temperature, pressure) 
duration of sendings and pauses between then varied in definite 


limita. 


Radio-etransmitter on fre:juency 0.002 nesacycles ( wave- 
Xensth 7.5 m) operated in conditions of continuous emission. 
Settin: up of two radioetransiwitters on the pointed out frequencies 
assured carrying out of investigations on the propasiution of 
rodio=svaves, emitted from the s»tellite, and narameters meacurin> 
of its orbit. Moreover, this #«ssured reception of sij;nals from 
the satellite in any state of the ionosyhere. The solection of 
the waveelensthe and the sulficient -ower of the r:dioetrenomilters 
enabled a very wide circle of rvdioennateurs to conduct radio= 
observations of the sotel ite Gideebyeside with the meeciol 


sationte 


fhe herneticn! ‘yecoaled cobin with the do laa o cylindric] 
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shay?. In order to create conditions, recnired for the nermal 
existence of the animal, it contnined a atore of Caod nd 
air-conditionin. cystei, consioting of reseneration unit “ne 
thernoresulotins systene “oreover, the cabin contoincea 
instruments for recordin; of pulse, recnir tion, blood ore.:ccure 
clectro-cardiovranh, and also sensitive elements for gru;:ing 
nunber of parameters, characterising concgitions in the cauin 


(temperature, pressure). 


The animal's cabin, same as the spherical contsiner, is 
inade from aluuindum alloys. ‘heir surface is polished and 
specially trent. tc impert the required values of luminosity 
and absorption factor of solur radintion. tre heat rerulating 
systens, fitted in the spherical container 2nd in the aninal’s 
cabin, maintained te:perature within the preset linits, removing 


heat to the sheath by the forced circulation of 5r5e 


Besides the mentioned instruments, set up on the body of 
the rocket's last stase were the radiotelemetric apparatus, 
temperature sausin: Apparatus, rover sources for scientific and 
paucin.; anparatus. Zannerature of the outer curfse ond inside 
the animal's cabin, ag well os the tenperature of individuel 
instruments an] construction detuils was detoruined by nesans of 
temperature cuugec, set up on thee che midiotelenetric apparatua 
transmitted to the #arth all the measuring dats, obteined on 
the satellite. It was switched on for transuisscion of dote 


periodicilly sccordin:: to 2 apeéial srocrome 
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Fise 3 - Diasrin of the @yvaratus arranceiente 


1 = protective cone, thrown off after the sitellite is 
placed into orbit; 


2@- device for investigatin,: ultraviolet and Xeray 
rediatior. of the Sun; 


3— spherical container with instruments and radio- 
transmitters; 


4a force fraue for attachient of annuratus; 


S- hernetically-sealed cnbdin wit) the animal. 


The vrozrin of scientific invecticrtions, conneeted 
with measurericnts on the second art:ficial satellite, wis 
estimated for seven days. At nresent the vrorra:n hac been 
implevcented. Radioetransnitters of the satellite, «s well 
as the radio-telemetric instruments on board have ceased 
their operation. further observations of the essconi artificial 
tarth satellite for the study of the cnrracteristics of the 
atmosnhere'y upper layers ond forecustin«= of the uiteilite's 
moverent are boins conducted by menns of ostievl reins und 


direction finderse 
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Setentifie wenoureaments in the ortifieial sarth oncellites: 


aod 


oe es cece 2 


“he artifieicl sarth eatellite hse ennited the seiontists 
to implement for the firat tine « nunber of testo in the unocr 


luyers of ionosphere, whieh was vreviously imnoscible. 
vhortewave radi:tion of the Sun: 
RS erg ee ga mE ET ER LIE SS NR EE EEE TET ELIT 


Of paramount interest both scientific and practicil to 
physicists, astrophysicists and peonysicists is the investi,:ation 
of shortewave ultraviolet radintion of the Sun. as shown by 

‘ 
investigations of the recent years, the Sun, besides the visible 
lirht, emits radiation, extendin: into wide-ranrce of wavelength, 
startin; from X-rays with wavelen;th of “bout hundred=millionth 


of a centimeter and endin;: by radioewaves of sever:1 meters in 


lenrcth. 


Bnission of the shortevwave end of ene coltwr sreetran 
(distant ultraviolet -nd A-ray radiation), and «leo redio-emiscion 
is bound with physic..1 vrocesses, which take »lace in little- 
known external layers of the solar atmosrhere (chromosphere »nd 
corona), and have a moet critical effect on the atiiosshere of 
warthe. “the main study of the uun's chronosnhere is concentrated 
in the snectral line of hydrogen with wave lenzth 14218 Aancetrom 
(4 Angstrom 4 hundred millionth past of cm), located in the 
distant ultraviolet region of the spectrum, ond the radiution of 
corone - in the rerion of soft X-ray (3-100 Ancstrom). “he coron:, 


which is composed of very rarefied iitter, hos teuperature of almost 
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one riillion da creen, soreover i2, tpnarently heo re -lons 
with even hicher teiperature, "he nasape of copens aril] rencineg 


to” consider Le axtent myoteriouve 


eho totul enersy of th: chortewiave riudiotien of the oun 
ig commiratively low - it is tens of thoumsdce tines lesa than 
the encroy, radiated by the sun in the visible licht, however, 
it is precisely this ridintion, wiich hic an extrenoly hicch 
effect on the sarth's atmosphere. It is: exvloined by the fret, 
thit shortewave radiation has extremely hi *: activity and is 
capable of ionizin:s air molecules, causin:; formation of ionosphere - 
hi-aily ionized upyer layers of otsiios -here. Accordin” to existiny 
concerts, the bottom lnvcr of ionosphere, which lives st on 
nltitude of 70-90 km( D layer), is Sormed by the ionis:tion of 
air molecules by the radiation of the hydrogen snectral line, 
emitted by the chromosphere, “nd the next layer = at an altituie 


90-100 im (Z layer ) - by the X-ray r- diction of corona. 


The state of the urne> layers of the Sun and ionosnhere 
does not remain constant = it continuously ehoucese ‘She presence 
of 4 close relationshiy betvoen ths activity of the Sun - ommerrance 
of the so called chrowocvheric flares and sbsorrtion of radio- 
wives in ionosphere, res:ltin in in’ercention of rod: oecanm unicotions 
is confiriuede his forces to assume the existenecs af direet 
relntionshin oF intenust weriations af the shortes ve scuiotion 


of the sun with processes in ionosrhere., 


che aortas atpaehe conte se ts counerhn the wliraviabet 
pueiction at the sung peouiin thew hb only the nocrent wbtreylote t 
wey ba bhdou rocdon, costes ba Pea ygated atin at ye winibbe 
Soe eruing SG anette Chtan ae dhe auphW sta hey 
eroboehis thy live aeoccsioui Pren tiye ard ob ogy 2% Soe am feta 
to them chorlewrve, ah the cso time £2 apevonts the ioveetigrtion 


of the redir tion on the serth. he sucerption by cir wolrcules 

is so great thit for the obssrvation of this clortewive redintion 
ib is necessery to be can.letels: coyond the limita of the cnirthl:: 
atwocvhere, by olscin: S1o tnocre ents into the urtiztieial 

scurth sutellite. Althoi kh the hic tion o° Sil he lidbuae roe.ete 
oroadueced valuable rosults, it ic only the veo ef the io tellite 
wiich makes it poacsible to conduct systematic necsurencnts for 


lone veriods of tine, reyuired for the otuds ol vo wit tions in 


7 


reo 
9g 
s 
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the intensity of 4.0 ohorleu.ive ultravioles radi t 


andiantion receivers ore tis thece corels] chavomleec ric 
multipliors, arranced st un nuvle of 120 uecrees ta oie: «ther. 
avery shotonmultivlicn ic successively cavered by voversl filters 
of thin vetatllic cmioar onie filusy oniovlra af sueeisd aptierl 
material, wnaich ensbles to sev rete various bands in the Aeriy 
spectrum of the sun ond the line of hydroven in the cist nt 
ultraviolet resion. vilectric siyncls, emitted by shotonultinlicr 
directed at the sun, were amplified hy radieecirenits nd 


trongnitted to the eerth by verns of the telenetric svatenuce 


ime to the fret tut, the 


~ 


satellite continuously ehonped its 


oricntation in rel-tion to the oun and 1 partion ef tine picsed 
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atations, on the satudy of ionosphere and on reception of the 
colar radio-emiasion. Comparison of all these observations 
will enable to craw the first conclusions reperding the 
connection of ultraviolet an:] X-ray radintions of the sun 
with processes, taking place in chromosphere and corone of 
the Sun, and the state of the “arth's ionosphere. These data 


will serve as basis for subsequent regular observations. 


Study of cosmic rays: 


Within the outer space atomic nuclei of various elements 
accelerate and acquire very hich enersye ‘the cosmic rays 
menerated in this way ale it vossible to investigate the cosmic 
space at great distances from the Larth and even from the Solar 
Systeme On the way from the point cf generation to Yarth the 
cosmic rays are effected by the mediviny through which they pass, 
As a result of a whole series of processes the composition and 
intensity of this radiation changese In particular, the number 
cf particles cosmic rays increase, when there are hish intensity 
flares on the Sun and the conditions are created for acceleration 
of atomic nuclei upto hi h energies. Thus there is an odditionel 


flux of cosnic rays, genernted on the Sun. 


The Bum is .lso * source of corpuscular radistion. The flux 
of corpusculer radiction hos hirh-intensit. macnetic ond eleetric 
Fields, wiich affeet the cosriie royse By mers: OF cosmic roys 
it is vecsibl: to investisote thic flux at yreat distances 


from th: Nusthe 


The cosmic rays particles devinte to a sre it extent, 
when passing throush macnetac field of the ‘rth. Gnly particles 
of very hii h enersy con renea uninveded sf any are of our 
wlcnet. ‘The lower is the enere: of nurticles, the less are 
the dimension, of those rosion: on the oarth attainable to 
these particles. Particles of lov enersy rench only the Arctic 
and Antarctic areas. ‘thir, the sarth is suvrounded by eneryy 
barrier. lIloreover, the altitude of this borrier, hishest in 
the equator, decreases witk the rise of ceomaznetic lxrtitude. 
The equatorivl areas could be reached only by cosnie protons 
with enersy great-or than 14 bil‘ion as electronvolts. Southern 
areas of the Soviet Union are accessible for particles with 
energy above 7 billion clectronvolts. #innrlly, iioscow area 
way be reached ty every varticle with energ: above 165 billion 
electric volts. ileasuring of cosmic rays at various latitudes 
makes it possible to determine “s te how many particles and 
of whet energy exrctly are »sresent in the composition of cosmic 
raySe Denendence of the number of cosmic rays varticles on 
latitude, the so called latitudinal effect, determines the 
distribution of narticles accordin;: to onercy, ieCe the energy 


spectrum of cosmic rayGe 


iG a rosult of a series of processes, which trke place 
in the outer snnce with cosnic riys, the nunber end convocition 
of pueticles chon -e. In some cncas, as, for instance, with 


generation of particles on the Sun, t cre ore vrouns for exvectine, 
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that the increment is only of the nuaber of warticles vith 
low energy, whereas the number of higheenergy particles 
reiiiiu: unchangede In contrast variation of the Earth's 
magnetic field and effect on cosmic rays of corpusculrr flux, 
emitted by the Sun, chanses not only the number of low-enerry 


particles, but even the number of hisheenergy particles. 


In order to elucidate the nature of variations occurring 
in cosmic rays, requires fixing not only the fact of increasin:: 
or decreasing intensity of cosmic rays, but also determining 
in what way the number of particles with different energy has 
changede Woving at velocity of 8 km/sec, the satellite within 
a very short period passes from one longitude to another. ‘Thus 
by means of measuring cosmic rays from satellite it is possible 
to determine the latitudinal effect of this radiation and 
thereby distribution of tnis radiation particles according to 
energiesSe Specially significant is the fact thant these measurements 
are carried out many timese ‘Therefore, by means of the satellite 
it is possible to follow not only the intensity chance of 


cosmic radiation, but also the chances in its composition. 


Particles, included in the composition of cosmic rays, are 
recorded in the satellite by means of Geiger Muler counters. i\ihen 
the electrically char;;ed particle passes throush the counter there 
is a spark, producin: impulse on the radioetechnicnl circuit 


on semiconductor triodes, ticont for counting the nunber of cosric 
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Fige 5 - Apparatus for the study of cosmic rays. 


ray particles and to give a signal when a particular number 

of particles has been counted. After the transmission by radio 

signals, the particles of cosmic rays are again recorded and 

after the same number has been counted a new signal is produced. 
Fy dividing the number of recorded particles by the time, during 

which they were counted, it is possible to obtain the number of 

particles, passing through the counter per second, or the 


intensity of the cosmic rays. 


Two similar devices are set up in the satellite for the 
recording of charged particles. The counter axes of botn the 
devices are arranged in the direction perpendicular to each 


other. 


Tentative processing of data on cosmic rays, transmitted 
from the satellite, has shown, that both the devices were 
functioning normally. The relation between the number of cosmic 


ray particles and geomagnetic latitude was clearly defined. 
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Processing of a great number of measuremente of the primary 
cosmic particles energy spectrum makes it possible to inveatigate 
time-variations of thia spectrum and to compare it with those 
processes, which occurred during thie time in the outer space 


eurrounding us. 


Study of the biological manifestations in conditions 
of space flight: 


In order to study of medico-biological questions the 
satellite contained a special hermetically-sealed cabin with a 
dog named "Laika", measuring apparatus for investigating 
physiological functione of the animal, as well as equipment for 
air regeneration, feeding of the animal and elimination of its 
life-activity products. In the construction of equipment the 
requirements were taken into account of the etricteat econony 
of volume and weight of the instruments at minimum consumption 
of electric pow: :r. 

Long-period functioning of the apparatus ensures recording 
by means of radio-telemetric systems of pulse frequency and 
respiration of animal, its arterial blood pressure and biopotentials 


of heart, temperature, air pressure in the cabin, etc. 


For air regeneration in the cabin and maintenance of the 
required gas composition the application was made of highly-active 
chemical compounds, giving off oxygen, required for the animal's 


breathinz, and absoroin: carbon dioxide and excess of water vapors. 
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The quantity of substance in chemical renctions was controlled 
automiticallye Due to non=convection of air in weirhtlessness 
conditions, forced ventilation system was made in the canin of 
the animal. Maintenance of temperature in the cnbin within 
certain limits was made of by thernererulntin; system. To ensure 
that tne animal gets food and water durin;; the flisht an 


arrancenent was made for the feeding of animal. 


Prior to being send-off in the satellite the dog Laika 
was trainede ‘The animal was -raudally bein- accustomed to lonr 
confinement in hermeticallyesealed cabin of smail size in 
special cloths, to transducers, attnched to various sections of 
body for recording physiolo:ical functions, ete. fhe dor was 
accustomed to the effect of overloa.inte Veteormination cn 
lavoratory test-bed was made of the aninsl's stobility toe 
vibration and some other factors. as a result of rrolon-ed 
trai. 7 the animal for several weeks calmly submitted to bein: 
placed into nermetically=senled cabin, wnich crovided the 


possibility of conductin= the renuired scientific investi nti 


3 
& 
° 


Study of the biolovical phenomena dvrin:: the fli tht of a 
live orsanism in cosmic space became possible due to nrelimninar: 
extensive investirations 9n aninals durin,; sherteperiod flivhts 
in rockets upto 100-200 km, which ware kein: conducted in USSR 
during, a number of yerrGe 

In contrest to previous tavestications the flich’ of tic 
aniiial in the satellite ena -led te ctud: the nreloneed effect 
of wei, :tlessnesne still the erect of vsirhtlesuness coud be 


cd 
atudicd in neroplanes durin oa few seesnis ond in oie vertical 
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launching of the rockets for a few minutes. The flight in 
the satellite permits to investigate the state of the animal's 
organism in conditions of weightlessness, continuing for 


several days. 


Experimental data, obtained in the program implementation 
of medicvu-biological investigations, are being at present carefully 
studied in detail. Even now it is possible to say, that the animal 
under the test have woll endured the prolonged effect of accelerations 
during the placing of satellite into orbit and the subsequent 
atate of weightlessness, continued for several days. The obtained 
data, show, that condition of animal remained satisfactory throughout 


the test. 


Fig. 6 - "he dog Laika in hermetically-sealed cabin 
prior to it veing set in the satellite. 
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There is no doubt, that the carried out investigations 
will contribute consivierably to a successful mastering of the 
forthcoming interplanetary flighte and will serve as a basis 


for the development for a safe flight of man in cosmic space. 


The launching in the Soviet Union of the first two 
artificial Earth satellites is a substantial contribution to 
the study of the upper layers of the atmos-here and extends 
the boundaries of the Man's comprehension of the Universe 
surrounding him. At the same time it pioves the high scientific 
and technical level of our country and permits to foresee 
the time, when the whole of the circumsolar space will be 


accessible to direct investigation by Man. 
"Pravda", 15%h November 1957. 
SOVIET ARTIFICIAL EARTH SATELLITES 


Some results of scientific investigations in the two 
first Soviet artificial Earth satellites: 


On the 4th of October 1957 for the first time in the 
history of mankind a grandiose scientific experiment has been 
accomplished - launching of the artificial Earth satellite 
firet in the world. An artificial cosmic body was constructed 
for the firat time by the labor and the creative genius of the 
Soviet people. On 3rd November 1957 the second Soviet artificial 


Earth satellite vas launched. Both the satellites were 


equipped by various scientific apparatus. 
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The successful launching of the first artificial sarth 
sntellites sicnifics the be;innince of the man's penactration 
into cosmic space. The artificial sateliite onen out the 
widest prospects for accomplishment of a whole series of tho 
most important scientific investi,ations. Zhe study of 
ionosphere and mechanism of its formation, the effect of the solar 
radiation and of cosmic rays on Sarth atmosphere, study of density, 
temperature, magnetic and electrostatic fields at hich altitudes, 


etc. are of immense scientific and practical interes*. 


The resolution of these problems requires setting up of 
direct tests at altitudes hundreds and thousands of kilometers 
from the surface of our p.:icte The possibility for acconplisiment 
of these experiments has apveared with tho crestion of ortificial 
satellites, which permit to conduct the required scientific 
determinations at hirh altitudes above various regions of the 


Globe for prolon:ed neriodse 


Although the significnnce of artificial satellites for 
scientific investications was known lon. aso, the leunchin: of 
tle satellites until recently was an unsoluile problen.e “he 
Main difficulty was construction :f a rocket, cavahle of 


commuinicatin:; to the satellite cosmic velocity of nbout S000 m/sece 


Ouly after the construction in the Joviet Unioa of an 
intercontinental ballictic rocket it was possible to: scou lish 
the launchin,: of an nrtificial Enrth satellite. Yhe oxcellent 


Constructive qualities of this rocket have mode it vonsinle to 
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place into orbit the satellites with heavy weight of tne 
scientific apparatus. The weight of the first Soviet satellite 
was 83.6 kg, and the scientific and measuring inetruments with 
power packs on the second Soviet sa‘'ellite had weight of 


508 3 kg. 


The launching of the artificial Zarth satellites with 
such heavy instruments permits to accomplish a whole set of 
acientific investigations, simultaneous implementation of which 
enhances their scientific value. Only in the development of 
large artificial satellites it will be possible to resolve 
tne problem of designing continuously functioning cosmic laboratories 


and fulfilment of interplanetary flighte. 


Scientific problems, which were faced in the launching 
of the first satellites, have determined the parameters of 
their orbit. The first Soviet artificial satellite was placed 
into an orbit with perige® (nearest to Earth point of orbit) 
228 km and the apogee ( the most distant from the Earth point 
of orbit) 947 km. For the second satellite these values were 
225 km and 1671 km respectively. Revolution period around the 
Karth at the start cf the movement for the first satellite was 


96.17 mine and for the second - 103.75 min. 


With the movement of satellites along the orbits within 
the indicated range of altitudes it wae possible to carry out a 


number of tests on the etudy of upper atmosphere ( density 
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determination of the atmosphere, stuay of the propagation of 
radio-waves, etc.). On the other hand, the density of atmocphere 
at these altitudes is quite low and does not distort the 
determination of the primary component of cosmic radiation, 


spectrum of the short-wave radiation of the Sun, etc. 


Scientific problems were presented also by the selection 
of orbit's dip to the equatorial plane, of about 65°. The 
advantage of this orbit is that during the flight of the satellite 
the scientific apparatus, set up in it, may carry out determinationa 
above various latitudes. It should be mentioned, thet placing 
of satellite into orbit with a greater dip to the plane of 
equator is a more difficult problem, than placing it into orbit 


close to equatorial. 


During its existence - from 4th October 1957 to 4th January 
1958 - the first Soviet satellite accomplished about 1400 revolutions 


acound the Earth. The second satellite from 3rd November 1957 to 


14th April 1958 completed about 2370 revolutions. 


The planned program of scientific investigatious has been 
successfully accomplished by means of the first Soviet artificial 
satellites. Given below are some tenatative resulte of these 
investivations. On the whole the accumulated material is quite 


extensive and the processing still continues. 


Radio-technical and optical observations of the artificial 
bate Gene ae 
Earth satellites. 


Inasmuch as the time-variatiog analysis of the eatellite orbit 
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permits to determine the Jensity of the upper leyers of 
atmosphere, investigation of satellites movement is highly 
Significant. Elements of satellites orbit could be determined 
on basis of their observation, conducted by radio-technical 


and optioal methods. 


Radio-technical methods included direction finding and 
observations of Doppler's effect in reception of radio-signals 
from the aatellite. The Doppler effect means that with the 
approach of the object having radio-tranemitter to the reception 
point the frequency of the received signals increase, whereas 
with the removal it decreases. Frequuncy variation depends on 
the rate of removal and approach. In the satellite's flight 
the rate of approach and removal with respect to the stationary 
receiving point of the ground is so high, that Doppler's effect 
could not only be observed on the ordinary radio-receiver, but 
also used for recording the moment of the satellite's passing 
at the nearest distance from the observation point, and also 


for determination of distance to satellite and its velocity. 


In radio-observations of signals from the first and second 
satellites, the frequency of received signals was measured by 


means of especial radio-apparatus and printing chronograph. 


In order to enhance the accuracy of measurements, the 
observations of eignale were on frequency of 40 megacyclese,which 


is less affected by ionosphere. lhe radiation power of transmitters 
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provided for an assured reception of signals within the whole 
rance of direct visibility. Alltogether during 24 hours it 
was possible toe observe 6-7 succeosive pacainy, of the satellite 


above the ground statiune. 


A method was developed for the processing of received 
signals, which enabled to determine the instant of the satellite 
passing at tho least distance from the observation point with 


accuracy upto 0.1-0.2 seconds. 


The carried out observations show, that Doppler's effect 
could be successfully used for determination of the parameters 
of the satellite's orbit. The advantage of thie method is the 
simplicity and reliability of the a,;:paratus. With frequency rise 
of transmitter, set up on the satellite, and with the use of 
circuits of the automatic measuring of frequency the errors of 


method could be considerably reduced. 


The simplest optical observations of the satellite consisted 
in recording the instant of its passage above the observation 


points. 


For a more exact determination of coordinates the application 
wee made of special photocine-theodolites, and for obtaining the 
photographs of the path of satellite modernized aerophotcsurvey 
cameras were used. Time breaks in photographing were made by 
means of successive opening and closing of shutter with time 


reoording of these operations by photoelectric method. thus, the 
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photographs showed a discontinuous trace of the satellite. High 


accuracy wae obtained with the use of these cameras. 


In the observations of the artificial earth satellites 
methods of their photographing by highly-sensitive meang were 
devised. The most promising wae found to be the applicatiun of 
electronic image transformers. The new method makes it possible 
to observe the satellites without the use of any large optical 


systems, which considerably simplifies the means for observation. 


Atmospheric density determination: 


Density and temperature of air are the most important 
atmospheric characteristics. Their determination at high altitude 
upto the limite of atmosphere is essential for understanding a 
number of geophysical phenomena. For instance, temperature affects 
the atmospheric ionization degree, which in turn affects propagation 
of radio-waves. Motion of meteorites and corpuscular flux in 
the atmosphere dependon its density. The fastest atoms and 
epi vstiea-cat the limits of the atmosphere escape beyond its 
limits into interplanata:y space. The rate of this procese depends 
on the temperature at high altitudes. Finally, in the launching 
of artificial sate!iit-s the time of their exietence should be 


known, and that requires data of the atmospheric density. 


On the basis of a number of indirect data ( observations 
of polar lights, meteorites, etc.) some concepts originated 


regarding the upper atmosphere. These observations resulted in 
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conclusions regarding relatively hich density and temperature. 
Later by correlating rocket investigations, conducted during 
the last few years, and some theoretical reaconing another 
point of view has been generally-adopted, according to which 
the upper atmosphere is colder and less dense, than it was 


aseumed earlier. 


Even prior to the launching of the first artificial satellites 
possibility of determination of atmospheric density and temperature 
by observing their motion was known. With motion in Earth atmosphere 
the artificial satellites encounter resistance. The resistance 
force is proportional to a*mospheric density. As a result of the 
retarding effect of the atmoephere there is a gradual decrement 
of the altitude of the orbit, along which ths satellite is moving. 
This will continue until the satellite, entering intc the dense 


atmospheric layers, is destroyed. 


Density of the atmosphere drops quickly with the height 
from the Earth's surface. Therefore the force of resistance in 
various segments of the elliptical orbit is not similar. With 
quite an elongated orbit the resistance force at the perigee 
ie much higher than at the apogee. Therefore the main declaration 
occurs in the zone of perigee. This variable declaration results 
in the fact, that reduction in the altitude of apogee occurs 
considerably fester, than decrement in the altitude of the orbit's 
perigee. Evolution of the elongated orbit of the satellite 


occurs in a way, that ite shape vradually approaches circular. 
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After the launching of the first Soviet satellites 
optical and radio observations made it possible to follow the 
evolution of tneir orbits. Since the effect of atmosphere 
on satellite in individual sections of the orbit is very insignificant 
the local retardation at present cannot be measured. From 
observations of the first Soviet satellites with accuracy, 
sufficient for an assured density determination of the atmosphere 
the measurements of all the orbital data were made directly 
after the launching of the satellite, as well as the variations 
of their circulation periods from revolution to revolution throughout 


their existence. 


Rate of variation of the revolution period depends to 
a great extent both on the density of atmosphere in the area of 
perigee, and on the rate of decrease in density with altitude. 
The decrement rate of density is denoted by a parameter, known 
as the "altitude of homogeneous atmosphere", which is directly 
proportional to the temperature of atmosphere and inversely 


proportional to its molecular weight. 


On the basis of the theoretical analysis of the observation 
resulte it was possible to determine with assurance the product 
of atmospheric density by square root out of "altitude of : 
homogeneous atmosvhere'’ at perigee altitudes of the first satellites 
(225-228 km). With certain assumptions regarding the value of 


"homogeneous atmosphere altitude” calculations were also made 


of the deusity. As a result it was found, that the obtained 
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value of tne density is five-ten times grvater than the values, 
indicated for these altitudes in a number of atmosphere models, 
plotted on basis of rocket measurement prior to launching of 

the satellites. It should be mentioned, that density determination 
from the etudy of purely mechanical effect of the atmosphere on 


satellite is quite correct. 


The Earth's atmosphere above various regions of its surface 
is dissimilar. At one and the same altitude density and temperature 
of atmosphere change in relation to latitude and the time of day. 
This relation is bound with irregular heating of the upper 
atmosphere by ultraviolet, X-ray and corpuscular radiation of the 


Sune 


Due to the fact the Earth's gravitational field is different 
from the central cue, the orbits of the artificial satellites 
changed their position in space. thus, for the first Soviet 
satellites the angular perigean distance ‘rom the non meridian 
varied by about 4 degrees, and the perigean latitude - by 


0.35 degree per day. 


Since the main effect of the atmosphere occurs in the 
perigean area of the orbit, the change in position of perigee results 
in the change of the decelerating: force. ‘his permits to estimate 
the magnitude of latitudinal and diurnal changes in the state 


of atmosphere. 
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From the observations of the first satellites estimates 
were carried out on density determination of the atmosphere, 
taking into account the variations in the position of the orbital 
perigee. Estimates have shown, that the product of atmospheric 
density with the square root of the "altitude of homogeneous 
atmosphere" increases with tranaition from the nocturnal side 
of atmosphere to daylight and reaches its peak value at the 
noon. Analysis of retardation has also defined decrement in 
this value with transition from the more northern regions of 
atmosphere to equatorial. It should be mentioned that there is 
a good agreement between the values of the density, calculated 
from the obeervation results of the firet and second satellites 


and the carrier-rocket of the first satellite. 


On the basis of the obtained data it is possible to 
conclude, that the atmospheric temperature at altitudes of the 
order of 225 km is highsr than previously assumed on the bacia 
of theoretical reasoning. Discovery of high atmospheric temperature 
poses to geophysicists a problem of the energy sources of its 
high heating. The known “rigid" ultraviolet and X-ray radiation 
of the Sun would hardly be sufficient for this. Now it is only 
possible to form various hypotheses in thie connection. For 
instance, it may be assumed, that the upper atmosphere of polar 
regions ia intensely heated by corpuscular radiation of the Sune 
It ia possible, that the whole upper atmosphere is additionally 
heated either by the infrasonic waves, entering from the troposphere, 


or by electric currente,originatins in electro-conducting ionized 


air as a result of its motion in the magnetic field of the Earth. 
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Future study of the upper atmosphere by means of rockets 
and artificial Earth satellites will make it possible to obtain 


the final anewer to all these interesting and important questions. 


Resulta of ionosphere investigations: 
SSE 


Observations of radio-signals from the firet artificial 
Sarth satellite made it possible to obtain new data on the 
external part of ionosphere, i.e., its region above 300-400 km. 
Ionosphere is the upper part of atmosphere, containing considerable 
amount of free charged particles ( electrons and ions). With 
transition of radio-waves through ionospheric layers they get 
reflected, partially or totally absorted and their propagation 
paths become curved. Therefore the radio=-methods became the 
most effective means for investigation of the upper layers of 


atmosphere. 


One of the main parameters, characterizing the state 
of ionosphere, is the electronic concentration, ieee content 
of free electrons in one cubic cm. Until now the electronic 
concentration was measure from the lower layers of ionosphere 
to altitudes of 300-400 km, where the electronic concentration 


hes the so called principai maxinun. 


These meaaurements were conducted mainly by terrestrial 
ionoepheric stations, emitting short pulse radio-si;;nals of various 


frequency and receiving their reflections from separate layers of 


ionosphere. 
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As a result of re;ular measurements it was fixed, that 
the principal maximum altitude of ionosphere and its electric 
concentration vary from day to night, from seacon to season, 
with transition from north to south, east to west. ‘he highest 
electronic concentration, observed in middle latitudes, reached 
two-thre: million electrons in cubse cm. Moreover, starting 
from altitudes 100-110 km upto altitudes 300-400 km electronic 


concentration increases on an average 10-15 times. 


It is most important to know, how the electronic concentration 
varies above the principal maximum, i.e. in the outer part of 
ionosphere. This is necessary, in particular, for uncerstanding 
the interaction of ultraviolet radiation of the Sun with atmosphere, 
study of the propagation conditions of radio-waves and other 
processes, occurring in donosphere. However, study of the 
external layers of ionosphere from the redio-signals,reflected 
from them, is impossible, as the radio-waves, emitted from the 
Earth, are either totally reflected by the lower layers, or pass 
into the cormic space. Some information regarding the outer 
ionesphere could he obtained by studying radio-emissions of Sun 
and stars, received on the “arth, and also radio-sicgnals received 


from the Moon. 


Propagation observation of various frequency radio-waves, 
emitted from satellites at verioue altitudes, are the new means 


of atucying the outer ionephere. 
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With reception of radio-si:.nale from the firet artificial 
satellit.s on frequency 40 megacycles it was possible in some 
cases to observe in its pure form the "radio-set" and "radio- 
rise" of the satellite and to fix the corresponding times. In 
contrast to the optical rise and set of the satellite, which 
are characerized by the fact, that at this instant the iight 
ray from the satellite to observe is a straight line, whereas 
in the "radio-rise" or "radio-set" the radio-ray is bent in 
ionosphere. Because of this the "radio-set" comes on later, 
than the optical set, and correspondingly the "radio-riee" 
is in advance of the optical rise. The differenee in time of 
the opitcal rise and the “radio-rise" ( or the optical set and 
the "radio=set") makes it possible to determine the magnitude 
of the radio-ray cvrvature. Since the curvature of the rudio- 
ray in ionosphere depends on variation of electronic concentration 
with altitude, it is possible, by presetting some variation law 
of electronic concentration, to calcvlate it theoretically at 
* various altitudese In this case the el'fect of the lower layers 
of ionosphere could be estimated by direct measurements, conducted 


by the network of terrestrial stations. 


Data obtained as a result of observing radio-signals of 
the first artificial Earth satellites, permit to assume, that 
electronic concentration in the outer ionosphere ( above the 
principal maximum ) drops with altitude 5-6 times slower, 


than its increment below the principal maximug. ‘hus, starting 


from altitude of 100 km to altitude of 390 km electronic concentration 
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increased during the period of observationa (in October ) about 
10 times, and from altitude of 300 km to 500 km it decreased 


by half. 


It should be mentioned, that similar variation of electronic 
concentration with altitude was also recorded in tne launching 
of the Soviet. high-altituds rocket, reported by newspaper 
“Pravda. In this teat at an altitude of 473 km the electronic 


concentration was about ono million electrones per cubic cn. 
Investigation of cosmic rays? 


For investigation of coamic radiation the second artificial 
satellite had two devices,which recorded the number of particles 
in this radiation. In its rotation around the arth the satellite 
was flying at various distances from its surface. Therefore 
Measurements of cosmic rays on satellite made it possible to 
define the number of particles against the altitude. The processing 

of obtained material has shown, that from the lowest altitude 
of the orbit (225 km) upto altitude of 790 km there is 
an increase in the intensity of cosmic rays by about 40%. This 
increment is specified primarily by the fact, that with increasing 
altitude the screening effect of the Earth decreases, and the 
coemic rays get the possibility of reacning the device in a 


greater nunber from different directions. 


The magnetic field of the Earth also builds up an obstacle 
for the falling of cosmic rays on the Earth. M@eviation of cosaic 


ray particles due to the Earth's magnetic field results in the fact, 
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that to each point of the Earth surface reach in certain 
direction only the particles with energy above a certain 
value. Naturally, the further we move away from the Larth, 
the weaker isa the magnetic field and the less its effect on 
co@ic rays, etimates show, that the increase in intensity 
of cosmic rays with altitude, meaeured during the flight of 
the satellite, could be explained by the above indicated 


Causese 


In the study of cosmic rays by means of the apparatus, 
set up in the satellite, the variation of cosmic ray intensity 
with latitude and longitude could also be obtained. This 
provides information regarding the magnetic field of the Earthe 
Measurements of magnetic field on the surface of the Earth 
give an idea as to the nature of earth's magnetiem and make 
it possible to forecast, what kind of magnetic field should 
be there at large distances from the Earth. On this basis it 
is possible to estimate the exnected intensity distribution 
of cosmic rays on the surface of the Harth. In particular, 
it is possible to indicate the lines of constant intensity 
of cosmic rays ( isocosms). Measurements of cosmic rays, 
conducted during the flignt of the satellite, have shown that 
Lines of constant intensity obtained from experiment and 
calculated on theoretical basis considerably diverge. this 
result harmonizes very well with the concl»sions of American 


physicist Simpson, who organised a serics of flighta of the 
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hizhealtitude planes in equatorial areas. fhese flights 
have shown, that equator, determined by means of coamie rays, 


does not coincide with the geomagnetic equator. 


Cfherefore, there is considerable divergence between the 
ciaracteristics of terrestrial magnetic field, obtained, on 
one hand, by means of coomic rays and, on the other, by the 
measurements of magnetic field on the surface of the Earth. 
These divergences are explained by the fact, that the trajectorice 
of the cosmic rays motion are determined by magnetic field 
at very high altitudes, whereas the direct measurements 
characterize magnetic field in the vicinity of the Earth's 
surface. Cosmic rays permit to “probe” the terrestrial 
magretic field at great Jistances from the Earth, which provides 
tne »ossibility of a new approach to the study of the Earth's 
magnetic field and the system of electric currents in the 


upper atmosphere. 


Observations of cosmic rays on satellite have also 
enabled to record the intensity variations of this radiation. 
These variations are, apparently connected with the state of 
interplanetary matter in the vicinity of the sarth. A cuse 
of a sudden increase (by 50%) of she number of particles in 
cosmic radiation was recorded. whereas the ground stations 
have not discovered at thic time any appreciable increment 
in the intensity of cosmic rudiation. At present a detailed 


study is being conducted of this occurrence. It is pesaible, 
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that it has been caused by the generation on the Jun of 
low-energy coamic rays partielee (abserbed at nich rate hy 

the atmoephero of the Earth) or by tho satellite getting 

into the flux of high-energy electrons (bound with corpuscular 
radiation of the Sun). ‘hese phenomena could not have been 
recorded until now, sinee the instruments for a prolonged 
observation of cosmic raye were located only on the surface 

of the Earth. ‘he artificial Earth satellites for the firet 
time make it possible to investigate fully the primary cosmic 


radiation. 


Biological investigations: 


During the last decade Soviet scientists accomplished 
a great nunber of biological experiments in the uprer layers 
of the atrospheree By means of rockets the test animals were 
lifted to altitudes of several hundred kilometers. The obtained 
data made it possible to come closer to defining the nature 
of biological phenomena, enmersing in conditions similar to 
flights in cosmic space. Direct experimental study of the 
effect on live organism of such factors, which could not 
have been reproduced on the Carth, has become practicable now. 
However, onl> on the satellite it was found to be possible to 
accomplish biological experiment in conditions of cosmic flight. 
This primarily concerns the study of the effect on live organism 
of a prolonged weightlessness, primary cosmic radiation, some 


types of solar radiation and other facters. 
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Data obtained in the implementation of medico-biolopical 
investigationa program on ths ancand artifieial paceliite, are 
of high value. ‘he fact in well known, that on thia satellite 


the dog Laika hao performed eoamic flight as the tect animal. 


The behavior and condition of tne teat animnol during the 
moot difficult, Irom the biolovical point of view, atare of the 
satellite's flight © the launching anc transition into orbit 
- are of creat interest. The motion of the satellite in the 
section oe placement into orbit was accelerated moreover, the 
acceleration exceeded many times the gravity accelere’.ion on 
the Karth surface. The apparent weight of animal increased in 


thie case according to acceleration. 


During the placing into orbit the animal was arranged 
on the satellite in such a way, that the acceleration would 
act in a direction from the chest to the back. Overloading in 
this case pressed the animal to the floor of the cabine ‘hia 
position of the animal was chosen because it is mo:.t favorable 
for the organism. In the section of placing into orbit 
simultaneously with acceleration the effect on the animal was 


of vibration and the noise of the rocket's motor. 


The behavior and condition of the animal during the 
placing into orit was recorded quite fully. On the basis of 
the obtained information it is possible te fix, that only up 


to a certain acceleration value the animal withstood the increment 


(79) 


of the appare.,. body waigit and maintained freedom of mavament 
ef the head and body. thereafter it was prasaed to the cabin 


floor and thore was no recording of any netieecable movementa. 


Interpretation of data, obtainnd fran the satellite, hao 
Shewn, that inmediatoly after the atart the syotolic froquency 
increased in comparison to initial approximately three times. 
Analysis of elecetrocardiogram recording did not define uny 
morbid signs. A typical picture was marked of incressed frequeicy 
of heartebeat, th» so called sinucal tachyeardiae Later, when 
the acceleration not only ccntirued, but cven increased, frequency 


of heart-beats decreased. 
6 


It is casy to imagine, that with the increased apparent 
weight of the animal the respiratory movements cf the chest 
became difficult, respiration more shallow and frequent. 
Actually, the recording of telemetric signals has snown, that 
during the placing of the satellite into orbit the respiration 


frequency of the animal exceeded the initial 3-4 times. 


There are grounds for assumption, that changes, remarked 
in the st:te of the physiological functions of the animal, are 
due to the sudden effect on the organism of “he quite forcible 
external irritants : Accelerntion, noise and vibrations, which 
originatedat the start and continued in the section of placing 
into orbit. Analysis and comparison of o'. aincd date with 


results of vrevious lavoratery tests permit to sseert, that the 


flicht from the start till the nlacing into orbit was withstood 
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by the animal quite satisfactorily. 


After the satellite wae placed into orbit the centrifugal 
force, acting on the satellite, balanoed the force of gravetational 
attraction, thus setting in the state of weightlessness. In 
thie condition.: the body of the animal ceased pressing on the 
cabin floor and due to contraction of the extremities. muscles 
easily pushéd-off the floor. To judge from the available 


recordings, these movements were not continuous and quite even. 


Due to the fact, chet the animal's chest was not compressed 
anyuore under the effect of increased weight, frequency of 
respiration dvoreased. After a very short period of tachycardia 
the systolic frequency continued subsequently to decrease, 
approaching the initial. However, the time, during which the 
number of heart-beats reached the initial level, was about 
three times longer, than in the laboratory tests, in which the 
animale were subjected to the action of the same acceleratic::s. 


as in the placing of the satellite into orbit. 


Moe% probably, this is due to the fact, that after the 
ceraation of the acceleration effect in teste on the ground the 
animal found iteelf in normal conditions, whereas on the eatellite 
the acoeleration was replaced by the state of complete weightlessness. 
In this estate the sensitive nerval forgations of the animal, 
signalling position of the body in space, did not feel the 


sufficient effect of external irritants. This caused change in the 
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functional atate of nervous system controlling circulation 
and respiration, and determined certain extension in the 
normalization period of these functions after the cessation 


of the acceleration effect. 


It ia also possible, that the pointed out phenomenon 
was somewhat amplified by the effect of associated factors 
during the ascent - vibratious and noise, the intensity of 


which was higher than in laboratory tests. 


It should be mentioned, that changes in physiolog ‘.cal 
frnctions,recorded in the animal at the start of the satellite's 
motion along the orbit, on the whole coincide well with the 


results of the previous investigations at high-altitude rockets. 


hadiyeis of electrocardiogram, recorded in the state 
of weightlessness, defined certain changes in configuration 
of its elements and duration of individual intervals. These 
ohanges were not of the pathological nature and were connected 
with the higher functional load during the period, preceding 
the state of weightlessness. The picture of the electrocardiogran 
refleoted transient neuro-reflex ehifte in the regulation of 
cardiac activity. In the next period there was progressive 
approach of the oardiogram picture characterietic for the initial 
estate of the animal. In spite of the unusual condition of 


weightlessness, the moving activity of the animal was moderate. 


Normalization of the functional indices of ciroulation 


and respiration during the weightlessness period, i.e. during 
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the motion of the satellite along the orbit, indicates, 

apparently, that this factor in itself did not; cause any 
substantial and stable changes in the physiolegical functions 

of the animal. Thus, it may be said, that not only the period 

of placing into orbit of satellite, but even the conditions 

during the motion of satellite along the orbit, were satisfactorily 


withstood by the animal. 


In providing conditions, required for normal vital eotivity 
of the animal in the long flight on the satellite, the most 
important is the creation of a suitable gas medium,composition 
and pressure of which would not cause disturbance in the 
physiological functions of the animal. This problem could only 
have been resolved by applying hermetically-sealed cabin, in 
which by means of air regeneration normal atmospheric pressure 
was meintained with exygen content within 20-40% and carbon 


dioxide not over 1%. 


The regeneration substances were hightly-active ohemical 
compounds, which by absorbing water vapors and carbon dioxide 
libdrated oxygen. These chemicalcompounds absorbed also such 
harmful gases, formed in the process of vital activity of the 
animal, as, for instance, ammonia. Analysis of obtained data 
has shown, that oxygen was liberated in sufficient quantity. The 
fact, that pressure in the cabin did not drop, indicated ite 


reliable hermetization. 


It was not possible to form any opinion regarding the effeot 
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of cosmic radiation on the animal. No obvious physiological 
effect of its action was defined directly. Detailed study 
of this question required careful and prolonged investigation 
of the test animal after the flight, which is proposed to 


be carried out in fut .ce teste. 


fhe firet estimate of the obtained results with all 
the evidence shows, that conditions of cosmic flight are 
satisfactorily endured by the animal, Positive in this sense 
result of experiments enables to continue with even greater 
persistence and to extend the investigations, the aim of 
which is to aseure safety for the health and life of man 


in cosmic flight. 


Tentative resulta, given in this article, will be 


published soon as scientific articles in various journals. 


The study is continuing of the extensive scientific 
materinl, obtained in the first Soviet artificial satellites 
both in teste described in this article and other teste, 


carried out in the first satellites, 


The sucéessful leuncaing of artifioial Earth satellitus 
has provided the scientists with means for a direct investigation 
of the upper layers of atmosphere and of cosmic space. The 
subsequent launchings of satellit:s during the International 
Geophysical Year will make it possible to extend the number of 


important scientific tests, Garried out in cosmic space, and to 
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understand more thoroughly a number processes, ocourring in 


the upper atmosphere and in cosmic space. 


"Pravde", 27th April, 1958. 


TASS COMMUNIQUE OF THE LAUNCHING OF THE THIRD ARTIFICIAL 


EARTH SATELLITE: 


In accordance with the program of the International 
Geophysical Year the Soviet Union on the 15th of May, 1958 


has launched the third artificial Earth satellite. 


The object of the launching of the artificial satellite 
are the ecientific investigations in the upper layers of 


atmosphere and in the cosmic space. 


The satellite came out into orbit, dipping to equatorial 
plane at 65°. 


According to initial data, the highest altitude of the 
orbit above the Earth surface is 1880 km, revolution time 


around the Earth - 106 min. 


The satellite was separated from the Carrie-rocket, 


which moves along a nearby orbit. 


At 13 hre. 41 min. Moscow time on the 15th of May the 
third satellite passed over the area of Moscow City from 


south-west to north-east. 


The third Soviet ertifioiul Earth satellite hae co®hoal 
Shape with diameter of base 1.73m and height 357 O without 
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the protruding antennas. 


“he weight of satellite is 1327 km, including the 
weight of the instruments for ecientific investigations, 


radio-measuring apparatus and power sources - 968 kg. 


The instruments aet up on the satellite permit to 


conduct throughout the orbit the following investigations: 


- pressure and composition of atmosphere in the 
upper layers; 

~ concentration of positive ions, 

- magnitude of electric charges of satellite and 
intensity of the electrostatic field of the Earth; 

- intensity of magnetic field of the Earth; 

- intensity of corpuscular radiation of the Sun; 

- composition and variation of the primary cosmic 
radiation, distribution of photons and heavy nuclei 


in cosmic rays; 


- micrometeors, 
- temperature within and on the surface of the 
satellite. 


The planned program will enable to study a number of 
geophysical and physical problems by means of instruments, elevated 


by the satellite to high altitudes. 


For transmission of data to recording stations on the ground 


the satellite has a multichannel telemetric system with high 
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resolv‘.g power. The satellite is equipped with special 
transmit-ing devices, enabling to measure coordinates of 


its trajectories. 


In order to attract a wide circle of the scientific 
community of the world to observing the third Soviet artificial 
Earth satellite it has on board a radio-transmitter, continuously 
emitting on frequency 20.005megacycles sending telegraphic... 


signal with duration 150-300 msec. with high power of emission. 


Operation of the scientific and radio-technical instruments, 
set up in the satellite, is controlled by means of a programming 
device. Besides, the electro-chemical power source: the satellite 


has also solar batteries. 


Temperature conditions, required for the normal functioning 
of the in. ‘umehts on bord are provided by the thermo-regulating 
system, which changes by meuns of special devioes coefficients 


of luminosity and reflection of the surface. 


Observations of the satellite, reception of scientific 
information and measuring of ite trajeotory coordinates are 
conduct :d by specially constructed sojentific stations, equipped 
by a gc rat number of radio-technical aid optical means. Data 
of the satellite's coordinstes, received from the radio-location 
stations, are automatically converted, tied-in with the single 
astronomical time and directed along the communication lines 


fato coordination-computing oentre. 
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The measuring information sent from different stations 
into computing center is automatically input into quick-acting 
digital computers, which implement determination of the basic 
orbital parameters of the satellite and calculations of its ; 
ephemerides. In observations of the satellite participates 
a great number of optical vbservation points, astronomical 


observatories, radio-clubs and radio-amateurs. 


The satellite and the carrier-rooket will be visible 


in the raye of the setting and rising Sun. 


The third Soviet artificial Earth satellite is a new 
stage in the implementation of extensive scientific investigations 
in the upper layers of the atmosphere and in the study of cosmic 
space and is a major contribution of Soviet scientists into 


International s.vir ace. 
"Pravda", 16th May, 1958. 
THE THIRD SOViET ARTIFICIAL EARTH SATELLITE: 


On 15th May 1958 the third Soviet artificial Earth satellite 
was launched. It wae placed into orbit by means of a powerful 
carrier-rocket. After the carrier-rockets with the satellite 
reached on the preset trajectory of flight velocity over 8000 m/sec, 
the satellite was separated from the carrier-rocket by means 
of a special device and began moving along an elliptical orbit 


around the Earth. During the separation of satellite from the 
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carrier rocket the protective cone and the protective shields 
were thrown off the satellite. The carrier-rocket and the 
-protective cone and shieldo are moving along the orbits, near 


to that of the satellite. 


In ite specifications the third Soviet satellite is 


much more perfect than the first artificial Earth satellites. 


The weight of the satellite is 1327 kg, and the total 
weight of the instruments set up in it with the power source 


compose jointly 968 kg. 


The shape of the satellite is almost a cone, Length 
of the satellite 3.57 m, diameter of the largest part - 1.73 o 
without the projecting antennas. A large number of systems is 
set up on the satellite for conducting moe* complex acientific 
tests. The tests are intended mainly for the study of phenomena 
occurring the upper layers of the atmosphere, and the effect 


of cosmic factors on the proceases in the upper atmosphere. 


The satellite is equippsé with the most perfect measuring 
radiv-technical inetruments, assuring exact measuring of its 
motion along the orbit, and radio-telemetric apparatus, which 
continuously records the results of the ecientific measurements, 
their "memorising" throughout the movements of the satellite 
and their transmission to the Earth during the flight of the 


satellite above the special stations, looated within the USSR 
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territory and conducting reception of the aocugulated information. 
The satellite has a programming device, assuring automatic 
functioning of tte scientific and measuring instruments. Thies 
programming devioe ie imple:.ented fully on semiconductorde 
Moreover, the whole of the measuring, soientifioc and radio- 
technical inatrumentation is conetructed wich extensive use of 
new semiconductor elements. The total number of semiconductor 
elements on board pide upto several thousands. Power euyply 

of the appar’ us is provided by the most perfect electrochemical 
current sources and semiconductor silicon batteries, converting 


solar energy into electrical energy. 


The heavy weight of the third Sovist satellite proves 
the high quality of the carrier-rocket, which has placed it 
into the orbit. Weight of the first Soviet satellite wae 85.6 kg. 
Weight of the scientific apparatus of the second satellite was 
508.3 kg. The third satellite has weight of 1327 kg. Total 
weight of the various apparatus set up in it with the power 


supply sources adds upto 968 kg. 


The continuously increasing weight of the Soviet satellite 
indicates the future possibilities of our rocket technique. Even 
now it is possible to launch a rocket into cosmic space, beyond 
the limite of the Earth's attraction. In order to make it of 
scientific value and first real step toward the accomplishment 
of interplanetary flights, thie cosmic rosket must be sufficiently 


well equipped with scientific and measuring instruments end as 
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a result of ite launching should provide new information 
segerding the physical phenomena of the Universe and conditicne 


of coumio flight. 


Scientific apparatus, placed on the thiru Soviet satellite, 
will enable to etudy a wide sphere of geophysical and physical 
problems. ‘The structure of ionosphere will be studied by observing 
propagation of radio-waves, emitted from the satellite by radio-~- 
tranemitter of high power. Besidec, there is apparatus for 
the direct gauging of the concentration of positive ions along 
the satellite's orbit. Special apparatus permits to measure 
the intrinsic electric charge of the satellite and electrostatic 
fields in the atmospheric layers, which .re traversed by 
the satellite. Measurements of the densit; and pressure are 
being conducted in the upper layers of the atmosphere. The 
mass-spectrometer available on the satellite will enable to 
determine the speotrum of ions, characterizing chemical 


composition of the atmorpheree 


For the atudy of the Farth's magnetic field at high 
altitudes there ie a self-orienting magnetometer, which measures 


total intensity of magnetic field. 


A series of tests will be devoted to the study of various 
radiations, falling on Earth and affecting the important processes 
in th: upper layers of the atmosphere. The etudy is being conducted 


on the satellite of cosmic rays and corpuscular radiation of the Sun. 
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Intensity recording of coamic rays, which is heing carried out 
almost throughout the surface of the Earth, will provide new 
information about the cosmic radiation and magnetic field of 

the Earth at high altitudes. The teste are set up on deter- 
mination of the quantity of heavy nucleuc in cosmic radiation. 
Tests on corpuscular radiation of the Sun will shed new light 
on the natvre of ionosphere, Northern Lights and other phenomena 
in the atmosphere. A number of units will record impacts of 


micrometeorse 


Highly significant is the new test on recording of photons 
in the composition of cosmic radiation, which will enable to 
obtain information on the short-wave electro-magnetic radiation 
in cosmic space. This is the first test, onabling to atudy cosmic 
radiation absorbed by the atmosphere, and the first step in the 
new atage of astronomy - study of the phenomena in the Universe 
from short-wave radiation of heavenly bodice. A series of 
experiments are set up for investigating flight conditions in 
cosmic apace. These include study of heat conditions in the 


satellite, orientation of the satellite in apace and other tests. 


The abundanoe of scientific investigations on the third 
Soviet satellite characterizes it as an authentic cosmic 
scientific station. The construction of such a station on advanced 
technical Level and arrangement of such an extensive set of 
inetruments has been made possible by the construction of satellite 


of very large dimension. 
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The trajectory of the natellite will pass above every 
point of the Globe between the Northern and Southern polar 
circleo. Thio enkanceo even more the value of scientific 
tests, being carried out on the satellite. The orbital 
parameters of the satellite are chosen in a way to assure the 
carrying out of scientific testa in the -unge of aitituda with 


hichest interest. 
Orbit of the satellite and observation of 1s moti... 


The third Soviet artificial Harth satellite was placed 
into elliptical orbit with an altitude of apogee ( the highest 
point of orbit from the Earth surface) 1880 km. After placi.g 
into orbit “he satellite was separated from the carrier-rockst. 
Revolution period around the Harch was initially 105.95 minutes. 
During 24 hre it completes about 14 revolutions along the 
orbit. Thereafter the period of revolution and the altitude at 
apogee will be gradually decreasing due to the declaration of 
satellite in the uvper layers cf the atmosphere. hesondtde to 
tentative eatimates, the orbital movement of the third satellite 
will continue longer, than of the first two Soviet Earth satellites. 


Tre urbit dips toward the equator at 65°. 


The carrier-rocket immediately after the placin;; into orbit 
moved along an orbit, close to that of the satellite, at comparatively 


short distance. In time the distance between the sateliite and 
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the carrier-rosket will be continuously changing due to 
difference cf their braking in the atmosphere. This eventually 
will result in the shorter existence of the rocket than of the 


satellite. 


Using material, accumulated in the launching of the firat 
two Soviet artificial satellites, it will be possible to forecast 
with sufficient accuracy the exietence period of the third 
satellite after the processing of the first measurement results 


of the orbital parameters. 


The motion of the third satellite in relation to Earth 
is similar to that of the first Soviet artificial satellites. 
At medium latitudes each subsequent turn due to Earth's rotation 
and precession of the orbit passes further west of the preceding 
turn by about 1500 km. The precession rate of the orbit is about 


4 degrees per day. 


Observetione of the satellite's movements are being conducted 
by radio-technical and optical methods. The means and metheds 
of observing the third satellite are considerably improved. ‘’.: 
The sateilite is equipped with several radio-tranemitting devicea, 
permitting to determine the satellites coordinates with motion in 
orbit. These determinations are implemented by a number of speoially 
constructed scientific stations, equipped with a large number of 


radio-technical meanse 


Data about the coordinates of satellite, determined by 
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radio-locators, are automatically tied to a single astronomic 

time. Then by special communication lines these data are transmitted 
into the general coordination-computing center where data from 
various stations are automatically fed into quick-acting electronic 
computors, whioh implement their joint processing and calculate 

basic orbital parameters. On the basis of these calculations the 
forecasting is made of the further movements of the satellite and 


ite ephemerides are issued. 


Such a composite measuring complex, including in itself 
a great number of electronic, radio-technical and other devices, 
enables to measure ©»: the satellite's coordinates and quick 
determination of its orbit's parameters with accuracy far exceeding 


that of the first satelliter. 


Moreover in the observations of satellite participate DOSAAF 
olubs, radio-direction finding stations and a great number of 
radio-amateurs. Redio-transnitter set up on the satellite and 
operating on frequency 20.005 megacycles, continuously transmits 
radid-signals in the form of telegraph sendings with duration 
150-300 msec. Radiation power of transmitter provides for an 
assured reception of its signals at great distances by means of 
ordinary amateur receivers. Systematic recording of these signals 
and specially their tape-recording, easily accomplished by 


radio=-rueteurs, will be of high scientific value. 


Radio-observations of the satellite, based on Doppler's effect, 
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are also of considerable interest. As shown by the observations 
of the first Soviet satellites, thie method is highly effective 
and on condition of good correlation of the measuring results 
to astronomical time will make it possible to obtain accurate 


data on the satellite's movement. 


In organizing optical observations of the third Soviet 
Satellite the experience obtained in the observations of the 
first satellites has also been taken into account. The network 
of the optical observation stations has been extended and included 
a number of foreign observation points. The photographic methods 


of observation have been considerably improved. 


A special interest has application for the photographing 
of the satellite of the electronic image transformers, which make 
it possible to obtain a clear photographic image of the satellite 
at very large dietances. Samples of cameras with electronic 
image transformer have been successfully tested in observations 


of the second satellite. 


The arrangement of the third Soviet satellite: 

The third Soviet satellite is a veritable automatic ocientific 
station in space. Its arrangement and construction are considerably 
more perfect, than the construction of the first satellites. In 
this construction of the satellite the whole series of specific 
requirements, connected with various ecientific tests to be carried 
out and disposition of a great amount of scientific and measuring 


instruments was taken into aocount. The possible interaction of 
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individual seientific devices required careful workiny: out of 
the satellite's make up and disposition of the seneitive elements 


of the scientific apparatis. 


Fige 7 = seneral view of the third Soviet 
artificial sarth satellite. 


the hermetical body of the satellite has a conical shape 
nnJ is made of aluminium alloys. its surface, just os that of 
the first satellites, is polished and snecially treated for 
imparting the required coefficients of luminosity and absorption 
of solar radiation. the removable rear botton of the body is 
attached to butt frame by bolts. the air-tichtness of the butt 
is provided by special packin,. Prior to launching the satellite 


is filled with gaseous nitrogen. 


Inside the body arranged on the rear instrument frame, 
nade of magnesium alloy, are the radioetelemetric sn aratus, 
radioeinstruments for mexusuring coordinates of satellite, time- 
programnin; device, thermorerulation nd tenperature pauring 


ayntems, cutomaties for switch-on -nd switch-off of ap»aratus and 
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chemical sources of power supply. Set up on the rear frame are 
also devices for measuring intensity and composition of cosmic 
radiation and for recording impacts of micrometeors. The frame 


is attached to reinforcement points, on the body sheath. 


The main part of devices for acientific investigations 
together with the sources of power supply are also inside the 
Satellite - on another instrument panel in the forepart. On this 
panel are the electronic blocks of apparatus for measuringp 
pressure, ionic composition of atsosphere, concentration of 
positive ions, size of electric charge and intensity of electrostatic 
field, intensity of magnetic field and intensity °f corpuscular 


radiation of the Sun. The radio-transmitter is also set up here. 


Disposition of the data units of the scientific instruments 
is determined by their designation. The magnetometer ia in the 
forepart of the satellite and should be as far as possible from the 
reat of the instruments. The counters of cosmic rays are iuside 
the satellite. Other data units are outside the air-tight body 
of the satellite. The photo-electric multipliers, serving for 
recording of corpuscular radiation of the Sun, are attached on the 
forepart of the body. Inside the cylindrical sleeves, welded into 
the sheath of the forepart of the satellite, are fitted one magnetic 
and two ionization gauges, for gauging pressure in the upper layers 
of atmosphere. Nearby are two electrostatic fluxmeters for measuring 
electric charge and intensity of electrostatic field, and also the 
tube of radio-frequency mass-spectrometer determining césposition 


of ions at high altitudes. 
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On two tubular rods, attached on hinges to body sheath, 
are spherical reticular ion collectors, which make it possible 
to measure concentration of positive ions with the satellite's 
motion along the orbit. In the section of satellite's placing 
into orbit the rods with collectors are pressed to cody surface. 
Afterward the rods turn on the hirges and get set perpendicular 


to its lateral surface. 


Set up on the rear bottom of the body are four data units 


for recording impacts of micrometeors. 


The solar semiconductor battery is disposed in the form 
of separate sections on the body's surface. Four small seotions 
are fitted on the front bottom, four sections - on the lateral 
surface and one section on the rear bottom. This disposition of 
the solar battery sections assures its normal operation, regardless 


of the satellite's orientation in relation to the Sun. 


eaten 
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Fig. 8 - Scientific instrumentation of the third 
Soviet artificial Earth satellite. 
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1- magnetometer; 2= electrophotomultiplere for recording corpuscular 
radiation of the Sun; 3- solar batteries; 4- recorder of photons 

in coemic rays; 5=- magnetic and ionization gauges; 6- ion collectors; 
7- electrostatic fluxmeters; 8- mass-spectrometric tube; 9- recorder 
os heavy nuclei in cosmic rays; 10- device for measuring intensity 
of the primary ccsmic radiation; 11- data units for recording 
micrometeors. 

The front of the satellite is closed by a special protective 
cone, thrown off after the satellite has been placed into orbit. 
This cone protects the forepart of the satellite with data units 
of scientific instrumentation from thermal and aerodynamic effects 
during the passages of carrier-rocket through dense atmospheric 
layers. The cone is composed of two half-sheaths, which separate 
during the throw-off, Besides the protective cone, a considerable 
part of the external surface of the satellite is covered in the 
section of placing by four special shields, connected on hinges 
with the body of carrier-rocket. During the separation of the 


satellite this shield.: remainson the carrier-rocket. 


Fige 9 - Diagram of the satellite's separation from 
carrier-rocket. 


1- satellite; 2- carrier-rocket; 3- separating protective cone; 
ke separable from satellite shields. 
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On the external surface of the satellite is a number of 
antenna systems, in the form of dowels and tubular constructions 


of composite shapee 


The multichannel radiotelemetric system of the satellite 
is of high resolving power. It can transmitt to the Earth large 
amount of scientific information regarding *he soientifio 
determinations, conduoted on the satellite. The system includes 
a number of devices, continuously memorising data of soientifio 
measurements during the flight of the satellite along the orbit. 
During the flight of the satellite above the ground stations th- 
"memorized" information is tranemitted from the satellite at high 


‘rate. 


The system of temperature gauging, available on the satellite, 
continuously records temperatures at various pointe of ite surface 


and inside it. 


Automatic control of the whole soientific and measuring 
instrumentation, its intermittent out-in and cut-off is 
implemented by electronic time-programming device. This device 
also issues periodically time-breaks with high accuracy, which is 
required for the subsequent. correlation of the measuring results 


to astronomical time and geographical coordinates. 


The stable temperature conditions on the satellite are 
provided by the thermoregulating system, which is considerably 


improved in comparison to those used in the first satellites. 
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The heat is regulated by changing the forced circulation of 
nitrogen gae in the satellite, and also by changing coefficient 
of the intrinsic radiation of ite surface. Fitted for this 
purpose on the lateral surface of the satellite are adjustable 
shutters, made up of 16 separate sections. ‘icy are opened and 
Closed by electric drive, controlled by devices of thermo- 


regulating system. 


Study of ionosphere: 


The study of ionosphere figures very prominently in the 
program of scientific investigations by means of the third 


soviet Earth satellite. 


A number of important characteristics of ionosphere are 
hardly known. Until now only in single rocket teste direct 
data were obtained regarding distribution of electronic 
concentration in altitude in the outer region of ionosphere, lying 
above 300 km. Even less infcrmation is available on concentration 
of ions. Information regarding chemical composition of ions, 
highly important from the viewpoint of explaining formation of 
ionosphere and laws of its time variation, are available only 
for comparatively low altitudes. Information regarding ionospheric 


heterogeneities are meagro and controversial. 


Detailed study of the structure of ionosphere and investigation 
of ite main characteristics is one of the moet important geophysical 


problems. It shouid be pointed out, that the resolition of this 
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problem is of primary value for providing reliable radio-communication 
of the Harth with coomic rackets, and also for the accurate 


radio-measureme::ts, connected with the flight of these rockets. 


Just as during the flights of the first two artificial 
Earth satellites, an extensive program is being conducted during 
the flight of the third Soviet satellite of the propagation 
obsergation from ground of the radio-waves, emitted from the 
satellite. Measurements and recording is being carried out of the 
Doppler's frequency of received redio-waves, field intensity, 
instante are being fixed of the "radio-rise" and "radio-set" of 
the satellite, measurements of the rotation of plane of polarization 
of radio-waves, measurements of the angle of arrival of radio-waves. 
The results of these observations should provide an extensive 


material on the state of ionosphere. 


Besides the terrestrial measurements direct measurements af 
ionospheric characteristics are being conducted from the third 


Soviet satellite. * 


The specifics of the cirect ionospheric measurements by means 
of the satellite's devices is, that in contrast to methods, based 
on the study of radio-waves propagation, the meagurement resuice 
are not dependent on characteristics of the whole thickness of 
ionosphere between the Earth and the satellite and on processes 


occurring within it. 


Determinations are being made on the satellite of the charyed 
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particles concentration in ionosphere and masse speotrup of 
positive ions. Besides, the intensity measurements of 
electro-static field close to the surface of the satellite, which 
affeots the results of these teats, the listed measurements 


oompose ont single set of teste, supplementing each other. 
Measurements of the Concentration of Charged Particles. 


There are three main types of free charged particles in 
ionosphere = positive and negative ions and electrons. The sum 
of the concentration of negative ions and electrons in equal to 
concentration of positive ions. The ionosphere ia electrically 
neutral. Therefore, by measuring concentration of positive ions, 
it is possible to determine the total concentration of free charged 


particles. 


The study of radio-waves, reflected or transmitted through 
the ionosphere permite to obtain information mainly regarding 
electron concentration, since the effect of heavy charged particles - 
ions on the propagation of radio-waves is over thousand times 
weaker than the effect of lighter elestrons. As until recently 
the radio-waves were the main mears fer ionosphere investigation, 
all basic information on content of oharged particles in ionosphere 
referred to electrons. Practically nothing was known regarding 


distributicn of ions. 


For measuring the concentration of positive ions along the 
orbit, two reticular epherical ion traps were set up above the 


surface of the satellite. Inside of each trap ie a spherical 


collector, which is under the negative potential in respect of 
the sheath. The electric field induced in thie way gatzers into 
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flux onto the curface of the trap io fully determined by the 
motion of the catellite and does not depend on the air temperature 
varying with altitude, and on the o:ientation «f the satellite 

in relation to its velocity. ‘the exception is the case, when 

tue trap gets into the region of extremely high rarefaction, 
formed in the wakeof the satellite. In the presenoe of two 

traps, arranged as above, at least one of them is always outside 
this region. From the intensity of ion current, flowing into 

the collector of the trap within the flux, it is possible to 
determine positive ions coucentration in the vicinity of the 


satellite. 


The bond between the measured ion current and the ion 
concentration is quite simple, if the electric potential, 
acquired by the sacellite during flight in ionosphere, is quite 
low(for inetance, uot over 1-2 volts). But if the potential 
is high, it may substantially affect the intensity of measurable 
current and should be taken into account. For this purpose the 
reticular shells of the traps get intermitten. short tension 
impulses relatively to satellite body. This takes off volt-ampere 
characteristics, which permit to bring-in correction for the 
effect of the satellite's potential on tne flux of ions, getting 
into the trap. The device makes it possible to measure ion 
concentration from tens of thousands to five million of ions in a 


cubic cn, 
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Measuring the concentration of positive ions will for the 
firet time enable to obtain data on complete concentration of 
charged particles in ionogphere above various geographical areas. 
of Earth at different latitudes, and also regarding its chanses 
with transition from sunlight region into the shadow region and 
vice-versa. These data are highly important for understanding 


interaction of solar radiation with Earth atmosphere. 


Comparison of measurements, conducted in the region below 
the so called principal ionization maximum at altidue 300-350 kn, 
with observation results of the ionospheric stations on the grouad, 
enables to draw a number-.ef conclusions regarding concentation 
of negative ions at these altitudes and air ionization,caused by 
the motion of the satellite iteelf. It may be expected, that 
concentration measurenents of positive ions will provide new data 
on the structure of the outer region of ionsophere, supplementing 
data on this regica, obtained in the launching of rockets and 
firet artificial Earth satellites. It may alco be assumed, that 


dimensions will be measured of ionospheric heterogeneities. 


Investigation of composition of the ionosphere: 


Earth atmosphere consists of a mixture of varioue gasee, 
Its composition on the Earth surface is quite well known. 
Information on the composition of the upper atmospheric layers 
is at present rather controversial. One of the most important 
tharacteristic of gases, which make up the atmosphere, just as 


of all the existing chemical elements, are their atomic and 
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molecular weights, gonerally expreased in arbitrary units, 
80 called atomic maso unite. The atomic maso unit ie 1/16 weight 
of oxygen atom. ‘the molecular weight of oxygen composed of two 


atoms ig 32. Atomic veight of nitrogen io 14, molecular weight =28. 


By analysing molecular and atomic weights of various 
compounds and ‘mixtures, it is poseible to oome to conclusion as 
to their chemical composition. For determination of atomic and 
molecular weights of elements and their compounds, malting up 


some mixture, the use is made of mass-spectrometers. 


Mass-spectrometer, set up on the third Soviet satellite, 
is designed for mass spectrum determination of positive ions 
present in the Zarth's ionosphere. With the knowh masé nurbers 
of ions, it is possible to draw some conclusions regarding chemical 


composition of ionosphere. 


The mass-spectrometer tube - sensitive element of device - 
communicates with ite open input orifice directly with tne 
surrounding espace. It contains a number of fine wire grid electrodes, 
arranged to certain, exactly fixed distances one from ancthere 
Beyond the grid ia the collector} which is a metal plate collecting 


dons entering into mass-speotrometric tube after passing all grids. 


The electrodes or the tube are fed with various direct and 
alternate voltages, generated in the electronic block of the 
mass-epectrometer. ‘These voltages are selected in a way, that only 


those ions may reach the collector, which have passed through the 
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tube at certain optimum epeed. The ions, which pass through 
the tube at speod higher or lower than the optimum cannot ::et 
into the cc” .tor. The speed, with which the ions pass throug' 
the masu-spectrometer tube is determined, on one hand, by their 
mase, end on the other - by ion accelerating voltage, applied 


to some or the tube grid. 


The accelerating voltage changes intermit’ -atly from zero 
to ite maximum value. Because of this the optimum speca is 
communicated in turn to ions with different mass numbers. When 
ions reach collectcr, there is emergence of a current impulse 
in ite cireuit, which jis amplified and transmitted by radio- 
telemetric system to the Earth. Transmitted simultaneously 
is the accelerating voltage available at the moment on the grids 


of the mass-spectrometer tube. 


If present in iongsphere are only ions of a single mass, the 
reception etation records only one impulse of ionic current 
during each variation cymleof accelerating voltage. With a more 
compesite ionosphere the recording is of two or more impulses 
during each cycle. Mass number of ions, corresponding to eaca 
impulse, could be deterwined by comparing recording of mass 


apectrum with recording of mass-spectrometer accelerating voltage. 


Electrostatic fields investigation: 


As a result of some processes taking place both in the 
interplanetary space and in the atmosphere itself, the Earth with 


its atmosphere as a whole acquires a certain electric charge. 
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The electric field generated by this charge should affect 
the speed and direction of charged particles flying in the 
interplanetary space. It may affect a number of geophysical 
phenomena (Northern lights, etc. ). Data on electric fields 
in the upper layers of the atmosphere may help considerably 
@Clucidating the causes of the existence of the negative 
Earth charge and the positive atmosphere charge, which cause 
difference in potentials between the Earth and ionosphere of 


acme hundreds thousands of voits. 


Although in a number of theories explaining the origin 
of polar lights and corpuscular flux, the presence is assumed 
of electric fields in the upper layers of atmsophere,direct 
measuring or their indirect determination was never done. The 
fact is, that well-conducting layer of ionosphere rrevents 
penetration of electrostatic fields into underlyiny layers of 
atmosphere, just as it would have beén done by a gigantic 


metal screen, placed instead of ionosphere. 


The same cause prevents measuring by means of devices, 
located below ionosphere, electrostatic fields existing in 


the interplanetary space. 


Measuring of electrostatic fields by means of satellites 
is complicated by the fact, that any body, placed in the upper 
layers of atmosphere, should acquire electric charge, the -field 
of which, if it is not taken into account, will distort the measuring 


results dy adding up with the field being measured. 
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This charge appears due to inequality in the speed of 
electrons and positive ions, falling onto the surface of the 
satellite, and also due to such pehnomena, as photo-effect, 
i.e. pull out of the electrons from the surface of the 


satellite -* |. by light and other radiations. 


The use of satellites for the study of such characteristics 
of ionosphere, as concentration of ions and their mass spectrum, 
requires taking into account the disturbances which the satellite 
introduces in the surrounding medium. Therefore electric 
charge measuring of satellite inducing redistribution of charged 
particles in its vicinity, is desireable also for confirmation 
of results, obtained by these tests. On the other hand, 
information regarding electric charge combined with data on 
concentration of ions may make it possible to determine in some 
cases hardly measurable characteristic of ionosphere, as its 


temperature. 


The apparatus used on the satellite consists of two 
sensitive electrostatic fluxmeters with common control cirouits. 
It is constructed in the form of two data units, arranged 
syaaetrically on the lateral surface of the satellite, and a 


block witn amplifiers. 


The principal part of each data unit is the measuring 
electrode - a ten-seotor plate, connected with the satellite's 


body through resistance. The plate's surface seems to be a 
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part of the satellite's surface. This plate is periodically 
shielded by another screenin:; plate, rotated by the electric 
motor. Since the measuring plate is a part of the satellite's 
surface, then, when it is open the fractions of the satellite's 
intrinsic charge and of the charge, induced by the external 
electrostatic field are present on it. When this plate is 


shielded the charge runs-off. 


During the rotation of the screen the charge of measuring 
plate periodically discharges along the resistance, building 
up on it alternative voltage, intensity of which is proportional 
to the size of the plate's charge. This voltage amplifies, 
becomes rectified and fed into the input of the radio-telemetric 
system. The adopted pattern of measurements permits to determine 
the intensity of electrostatic field, and the use of two 
symmetrically arranged data unite of electrostatic fluxmeter 
provides the possibility to determine not only the intrinsic 
charge of the satellite, but also the external electrostatic 


field. 


During operation of the apparatus a special control 


system enables to check the reliability and accuracy of measurements. 


Measuring of the Earth‘a magnetic field: 


Lhe effect of the Earth's magnetic field is defined by 


observing artificial indicators of thatype of magnetic needlec , 
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rotating loops, etc. placed within it, as well ae by a 

whole series of geophysical phenomena: deviation in polar 
regions of charged particles emitted by the Sun, deviation 
of cosmic rays, polarization of radio-waves. Distribution 
of magnetic field in size and direction is known in detail 
only above the continents in the immediate vicinity of the 
Earth's surface. The data are widely used in the exploration 


of useful minerals, shipnavigation, aeronavigation, etc. 


The nature of terrestrial magnetic field is until now 
unknown. As a result of prolonged measurements of the Earth's 
magnetic field in special observatories it has been fixed, that 
it is time variable. The highest intensity changes of magnetic 


field are known as magnetic storms. 


The analysis of observations has shown, that the main 
part of the Earth's magnetic field and its secular variations 
is caused by the sources within the Barth. And vice-versa, 
the main sources of the short-period veriations of the Earth's 
magnetic field and magnetic disturbances are outside the Earth, 


in upper layers of the atmosphere. 


In the first approximation the magnetio field of the Earth 
coincides with the field of magnetized sphere or a strong magnet 
distance between the poles of which is very short, moreover the 
northern pole of this magnet is in the southern hemisphere of 


Earth, southern pole ~ in the northern hemisphere and the axis 
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hae an angle of 115° with axis of rotation of the arth. 
This simple pattern is complicated by the superposition of 
the fields of continental, regional and local anomalies. An 
example of the first is the East-Sibirian magnetic anomaly, 


taking up considerable portion of the continent. 


The sources of local magnetic anomalies, for instance 
of Kurskii anomaly, lie in the topmost layers of earth crust, 
and the anomalies themselves are quickly decreasing with 
altitude. There are quite controversial concepts regarding the 


source localization of continental anomalies. 


Mathematical methods permit to estimate the field at 
high altitudes, if distribution of the field on the surface 
is known. Definite information regarding the structure of the 
Earth's magnetic field at high altitudes is provided by the 
observation of the intensity of cosmic rays at various latitudes. 
The most mysterious is the fact, that the distribution patterns 
of the Earth's magnetic field at high altitudes, from magnetometric 
data on the ground and from cosmic rays observations are not 
coinciding. Direct intensity measurements at high altitudes by 
means of magnetometer, set up on the satellite, will make it 
possible to throw some light on the cause of the observed 


divergence. 


Setting up of magnetometer on the satellite allows to 


carry out in short time the magnetic survey tnroughout the 


Globe. Quite exceptional possibilities are being provided 
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for investigating the variable portion of magnetic field. 


According to the present day concepts, magnetic disturbances 
are caused by high intensity currents, passing in the ionised 
layers of the atmosphere. At present there is only one known 
direct experiment, accomplished by means of magnetometer, set 
up on a rocket, which indicates reality of these current systems 


existence. 


The satellite in its motion along the orbit will intersect 
many times the ionized layers of the atmosphere. Then the 
existence of current systems could be marked from the intensity 
jumps of magnetic field. Separation from the intensities measured 
by magnetometer of the field of the part, pertaining to the 
field of the assumed current systems, could be accomplished 
only by especial methods of observation and data processing. Due 
to the indicated cause the investigation programs of the spatial 
distribution of the invariable part of the Earth's magnetic 
field and the variation field generally canuot be combined in 


one experiment. 


The main problem of the experiment on satellite is the 
epatial distribution investigation of the invariable magnotic 
field at high altitudes and comparison of the spatial distribution 
of similar intensity lines of magnetic field and the similer 


intensity lines of cosmic rayée 


Measurement of magnetic field from satellite is bound with 
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considerable difficulties, specified by the fact, that the 
position of satellite in relation to vector of the Earth's 
magnetic fieldcontinuously changes; magnetometer should have 
high sensitivity with high range of measurements; data units 
of magnetometer are affected by magnetic detaile of other 


apparatus on board. 


Set up on board of satellite is a magnetometer, which 
enables to overcome these difficulties. It is a device, 
measuring unit of which is automatically oriented toward the 
total vector of the Earth's magnetic field at any orientation 
of the satellite. The measure of magnetic field and its 
variation is the compensation current, passed along a coil, 
fitted on the measuring unit, in direction to compensate fully 


the Earth field in a volume, taken up by the unit. 


Two potentiometric data units, set up on the orientation 
point, permit to determine position of the satellite's body 
in relation to earth field and rotation speed of the satellite 


around its own axes. 
Study of cosmic rays? 


Cosmic radiation investigation pemmits to obtain information 
regarding the origination processes within the outer epace of 
particles, possessing very high energy. Moving within the 


Universe, these particles experience the effect of the matter, 
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through which they are flying. Cosmic radiation is affected 
by processes, taking place in the Sun and, in particular, by 
the flux of corpuscles, projected out of its depth. Under 
the effect of electric and magnetic fields, present in these 
fluxes, the intensity of the cosmic radiation changes. 
Changes in the state of interplanetary space, surrounding the 
Earth, also results in changing the nature of motion of the 
cosmic ray particles, originated in the most distant parte 
of the Universe and moving toward the Earth. Sometimes there 
are high power blasts taking place on the Sun, resulting in 
origination of cosmic rays. These processes are still little 


known, and their investigation is of great interest. 


As a reeult of cosmic rays deflection in the “arth's 
Magnetic field, the equatorial areas of the Sarth could be. 
reached only by particles with energy of over 14 billion - 
eleotron volts. High latitudes may be reached by particles of 
very low energy. By shifting along its orbit the satellite 
makes it possible to record separately the cosmic radiations 


of different energy. 


The counter of cosmic rays, set up on the satellite, will 
enable to obtain new data regarding intensity variations and 


energy spectrum of enemic radiation. 


The search in the compositions of cosmic rays for the 


finest light particles - photons is of special significance. 
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Photons, having cohsiderable energy, the so called gamma-rays, 
could point out better than any other component of cosmic 
radiation, where this radicstion originates. The propagation 

of gamma-rays in the outer space should be practically 
rectilinear. Therefore by discovering in what direction ganma- 
rays are moving, it is possible to point out the location of 
their source. In contrast the particles of cosmic rays, having 
electric charge, highly deviate in magnetic fields, existing 

in the cosmic space, and lose the initial direction of their 


motion. 


The discovery of gamma-rays in the composition of cosmic 
radiation involves great difficulties, moreover, as at present 
it ie impossible to forecast their intensity. Satellite existing 
for a long time outside the tarth atmosphere provides exceptional 


possibilities for discovery of this new component of cosmic rays. 


The device, set up on the satellite, makes it possible for 
the firet time to accomplish an experimental attempt to define 
gamma-rays in the primary composition of cosmic radiation. If 
this attempt will be successful, it will be possible to speak 


of the new method for investigation of the Universe. 


It is a known fact, that about 70% of the cosmic rays 
primary flux, entering into the upper layers of the atmosphere, 
ise composed of protons - nuclei of the lightest element = hydro: en. 


Besides protons the primary flux of cosmic rays contains nuclei of 


other elements also. Helium nuclei ( alpha-particles) are 
present in quantity less than 70%, and the nuclei of heavier 
elements compose altogether about 1%. Although the number of 
these particles is not high, but the energy contributes by 

them is about 16% of the energy of the whole cosmic rays flux, 
It ia important tc know more fully composition of the primary 
flux». Information on composition of cosmic rays, in particular, 
is of considerable value for the answer to the question, 


where and how ai:ch high energy particles are produeéd. 


Quite a lot of information on the composition of 
primary cosmic rays was obtained as a .esult of liftine 
instrument on sounding balloons. However, it is impossible 
to obtain a whole series of :ata on the primary composition by 
conducting measurement in the stratosphere, since even a 
negligible layer of substance, which i3 always present above 
the device, changes composition of commic rayse Upto now it is 
unknown, whether the cosmic rays contain by appreciable number 


of heavier elements nuclei, than those of iron. 


Setting up on artificial satellite of device for recording 
heavy elements nuclei makes it possible to get an answer to 
this important question for science. ‘he main detail of thie 
device is the so called Cherenkov's counter. The action of the 
counter is based on the use of Cherenkov radiation, originating 
in the case, if the charged particle moves in substance? at speed, 


exceeding the speed of light in this mediume 
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An importunt property of Cherenticv radiation is that 
the intersity of light flare, generated 11 the substance with 
the passage of particles, is proportional to the square of 
charge of the particle. Moreover tie particles, moving at 
speed less than the speed of light in the substance, do not 
radiate light. ‘this property of the Cherenkov radiation 
permits to vse it for the recording of charged particles, their 
charge determination and separation from the whole flux of 


particles only those with sufficiently high speed. 


The Cherenkov counter consists of plexiglass detector- 
cylinder, attached to the end of which is a photoelectric 
multiplier. while passing through detector the particle of 
cosmic rays with velocity close to 500 thous. km/sec, generates 
in it the Cherenkov radiation. The velocity of light in the 
plexiglass is about 200 thous. km/sec, and hence the conditions 


are there for the generation of Cherenkov radiation. 


The light, radiated in detector, is absorbed by the 
photomultiplisr, wiich converts it into electric signal and 
amplifies it upto a degree, required for the operation of device. 
The device sorts out all signals into two groups, corresponding 
to the flight through detector of particles with charge over 30 
and particles with charge over 17. With each flight of particle 
through Cherenkov counter the signal is given regarding which 


group of nucleus has passed through the device. 
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Investigation of the solar corpuscviar radiation: 


The solar electromagnetic radiat ».n encompasses infrared, 
visible, ultraviolet and X-ray regions of the spectrum. Sometimes 
ejected from the Sun into interplanetary space is ionized gas, 
consisting o% electrons and ions. With removal from the Sun 
a portion of ions becomes neutralized, i.e. converted into 
ordinary atoms. ‘ihe particles erupted from the Sun are usually 
denoted as corpuscular radiation of the Sun. Jointly with the 
corpuscular flux propagate the related magnetic fields. Fron 
various estimates the corpuscles in the vicnity of the Earth 
have velocity in the oraer of several thousands kilometers per 


seconde 


During the passase of corpuscular flux near the Earth 
there is origination of magnetic disturbances, the most intensive 
of which are called the magnetic storms, Simulteneously there 
is emergence of polar lights. With penetration of corpuscles 
into atmosphere its ionization increases both in the upper and 
lower layers. increased ionization in the lewer denser layers 
results in disruption of radio-communication, since there is 
intensive absorption of radio-waves. Corpuscular intrusions 
are accompanied by disturbance of thermal conditions in the 


‘upper atmosphere. 
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The majority of the solar corpuscles in charged particle. 
‘theoe corpuscles penetrate into atmosphere most frequently in 
the vicinity of geomagnetic poles of the “arth in polar regions. 
Due to the eurvature of the trajectoriea in magnetic fields the 
charged particles penetrate aloo into the night cide of the 
Earth, close to polar zones. Corpuscular intrusions taice 
place also in moderate latitudes, but here their intensity 
is lower. ‘The neutral corpuscles could penetrate unhindered into 


any place of the Globe. 


Information regarding the corpuscular radiation of the 
Sun is too meagre, and its nature and properties are little 
knowne Until quite recently the main information on corpuscular 
radiation of the Sun was derived from the observations of polar 


lights. 


The artificial Earth satellites are an effective means 
for investigating the corpuscular radiation of the Sune The 
present time is specially favorable for this investigation, as 
the corpuscular radiation is intensified due to the rise in 


solar activityl 


Set up on the satellite are two indicators of corpuscles. 
These indicators are flourescent screens, covered by thin 
aluminium foil of various thickness. In this way a rough 
sorting of corpuscles according to their penetration capacity 


is obtainede 
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Placed in front of the fluorescent screens are diaphragns, 
which limit the solid angle of the capture of corpuscles. Under 
the effect of the corpuscles the fluorescent s-reens glow, in a 
similar way as the television screen glows when irradiated by 
electronic ray. ‘he radiation of the screen is absorbed by 
photoelectric multiplier. Its signal is “memorised" by a 
special device and then transmitted to the Earth by radiotelemetric 


system. 


By means of this apparatus it will ve possible to obtain 
valuable data on geographical, altitude and diurnal distribution 
of corpuscular flux. For direction investigation of corpuscles 
arrival the use is made of the satellites rotation. The Earth's 
magnet... field has the capacity to reflect the charged corpuscles 
and force then to follow spiral paths along the magnetic lines 
of force. The neutral corpuscles may shift along the rectilinear 
trajectories. These observations will provide additional material 


ior judgi.sg the nature of corruscles. 


Besides the recording of corpuscular radiation of the 
Sun the apparatus permits to obtain additionally the data on 
its X-ray radiation, which will be recorded by corpuscle 
indicators. It will be possible to distinguish this radiation 
from the vorpuscular one by the direction of ite arrival and by 
the absence of reflection from the Earth's surface. Moreover, 


it could be marked by the time of appsarance, as the corpuscular 
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radiation propagates slower than the electromagnetic radiations. 
Atmospheric prescure and density measurements: 


One of the most important geophysical investigatione of the 
upper atmosphere is the study of pressure and density variation 
with altitude. With these two parameters known, the atzospher.ic 


temperature may aled be determined at high altitudes. 


Until recently this study was limited to comparatively 
low altitudes, and it is only the hich altitude rockets which 
have made it possible to measure the pressure and density in 
the upper atmospteric layers. At an altitude of 100 km the 
pressure and density are approximately ten million times lower 
than on Harth. Single rocket measurements are available for 
altitude above 100 km, but these are hardly in agreement with 
indirect data. An essential shortcoming of the rocket measurements 
is their short duration and the fact, that they are carried out 


at particular points of the Earth's surfacee 


It is extremely important for geophysios to have data 
on the density and pressure of the upper atmospheric layers at 
every latitude and longitude, by carrying out measurements for 


a prolonged time. 


The use of the satellites provides the possibility for 
confir:.ing and extending the available concepta regarding the 


etructure of the atmos»here. The prolonged presence of device 
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at high altitude and comparison of measurement results from turn to 
turn will enable to conduct a detailed analysis of experimental 


data and to exclude the possible errors of the test. 


With sufficient accuracy of exreriment it will also be 
possible to evaluate diurnal and latitudinal variations of 
density and pressure at high altitudes, where the satellite 


is flying. 


Pressure gauges, set up on the outside of the satellite, 
is connected to the apparatus from ineide. Pressure gauging 
at the satellite in the range of 10-5 - 13-7 mm of Hg is conducted 


6 


by magnetic pressure gauge, and in the range 10" « 107? mm Hg - 


by ionization gauge. 


Micrometeor investigation: 


It is a known fact, that in the space between the planets 
there is a motion of fine solid particles = micrometeors. When 
they enter into Larth atmosphere they are burnt. And the noticeable 
glow, discoverable visually or through telescope, is caused only 
by comparatively large particles. The finest and, as may be 
assumed, the most numerous particles of a few microns in cross- 
seotion, cause such an insignificant glow, that it can neither be 
discovered by optical means nor by any means of chservations fron 


the ground. 


Radiolocation observations have fixed, that micrometeors, 
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invading Earth atmosphere at very high velocities of upto 

70 km/sec, cause ionization cf air molecules during their 
motion in the atmosphere. Following the flying particles is 

a wake of charged particles - electrons and ions, which is 
discovered by radio-locator, Nevertheless even this method 
does not permit to study the finest ox the micrometeors. At 
present these particles could be studied only by means of 
apparatus, lifted on rockets and, in particular, on artificial 


Earth satellites. 


Study of the interplanetary matter is of essential 
value to astronomy, g:ophysics and astronautics, and also for 
resolving problems of evolution and origin of planetary systems, 
since it permits to elucidate a number of problems, essential 


for the present-day cosmogonic theories. 


DISCOVERIES, WHICH EXTEND KNOWLEDGE OF THE UNIVERSE: 


Some results of the scientific investigations on the 
third Soviet artificial Earth satellite. 


In accordance with the program of the International 
Geophysical Year a large amount uf work was carried out in 
the Soviet Union cau investigation of the upper atmosphere 


and cosmic space by means of artificial Earth satellites. 


At the Universal Assenbly of the Special Committee of the 


International Geophysical Year held in Moscow, great attention 
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was paid to the papers of Soviet scientists, dealing with the 
study of the motion of Earth satellites, parameter gauging 
of atmosphere - pressure, density and temperature in its 
upper layers, investigation of cosmic rays, magnetic field 
of Earth, corpusculer radiation of the Sun, micrometeors, 
study of the performance of solar silicon batteries, vital 
activity of live organisms in conditions of cosmic flight and 


a number of other problems. 


Discussion at the Assembly of operations, conducted on 
the artificial Earth satellites, has shown, that Soviet science 
has progressed into the front line of World science in the 
sphere of investigations on rockets and satellites. Considerable 
weight of the Soviet Earth: satellites enabled to arrange on their 
board numerous composite soientific apparatus. The high constructive 
specifications of the Soviet artificial satellites assured normal 
working conditions of the apparatus on board. All devices 
operated at preset temperature /15-22°C. The whole set of operations 
was fully automatized. All devices were cut-in and cut-off by 
means of a special programming device. Analysis of: radiotelemetric 
recording shows, that the whole scientific apparatus on the third 
artificial satellite operated normally and the planned program of 
scientific measurements has been fully implemented. 


Study of the motion of artificial Earth satellites has made 
it possible also to obtain very valuable and interesting data 
regardir, air density at the altitude of the satellites flight and 


a@ whole series of data on special features of their motion. 
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Dynamic effects in the motion of artificial Earth satellites: 


The orbit of the artificial satellite is determined by 
a number of parameters: distance from the centre of the Earth 
to the most distant point of the orbit (apogee), distance to 
the point nearest to Earth centre (perigee), inclination or 
orbit i = angle between the orbit plane and the plane of the 
Earth's equator, longitude of ascending node » which determines 
the angular distance from the invariably directed into point 
of vernal equinox axis CX to the intersection line 6f orbital 
and equatorial planes, and also by the angular distance of 


perigee from the orbital angle of ascent (Fig. 10). 


If the Earth was a uniform sphere and there was no 
atmospheric effect on the motion of satellite, the orbit wovld 
have remained invariable in space, i.e. the angle i, o¥ and 
distances to perigee and apogee of the orbit would have remained 
invariable, moreover the Earth, in ite diurnal rotation would 


have been spinning ip such an orbit as in a rings 


Mainly two types of disturbances affect variation of the 
satellite's orbit. It is the difference of the Earth's gravitational 
field ( the field of Earth attraction) from the field due to a 
uniform sphere and the atmospheric effect. The first of these 
factors results in position change of the orbit in space. With 


this in the first approximation the inclination of orbit remains 
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invariable, but there is change in angles and . Thus, for 
instance, for the first, second and third Soviet satellites 

the angle varied at the start of their motion by 3.157, 

2.663 and 2.526 degrees per day in direction east to west. 

At the same time there was a gra‘ual shifting of perigee 
southward, i.e. change in the angl: » which was 0.432 and 
0.407 degrees for the first and second satellites and 0.326 
degrees for the third. Since the variation rate of these 
parameters depends on the nature of the Earth's gravitational 
field, it seems possible to confirm the characteristics of 

the gravitational field. At present the knowledge of the 
Earth's gravitational field is in such a state, that confirmation 
of its parameters from the observed evolution of the satellites 


orbit requires very careful observations for a long time. 


/ . 2 
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Fige 10 = 1. orbit plane; 2. direction to perigee ; 
3. line of nodes; 4. equator plane. 
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With the motion in Earth's ataosphere the artificial 
satellite encounter air resistance. This resistance also causes 
ohange of the orbit. The sean radius of the satellite's orbit 
becomes smaller, soreover for elliptical orbit ite change is 
mainly due to reduced altitude of apogee. Decrease in the 
altitude of perigee is considerably slower. In time the 


orbit of the satellite gradually approaches circular. 


Thus, fcr inetance, for the seoond satellite altitude 
of perigee above the Earth's surface during 1500 revolutions 
changed approxfmately by 25 km, and the altitude of apogee - 
by more than 500 kn. 


The shorter path, which the satellite has to traverse 
during one revolution, and some increment in the velocity of 
ite motion in approaching the Earth's surface results in that the 
time of revolution period gradually decreases. The variation 
rate of period depends on the magnitude of resistance force, 
and the higher is the density of air at altitudes of the 
satellite's orbit, the greater will be the force of resistance. 
The direct bond between variation of the satellite's orbit 
and, in particular, change in period of its revolution and 
density of atmosphere permite to determine from the analysis 


of period ohanges the density of atmosphere. 


Air density at altitudes above 201) km ie ‘sillions of tines 
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less, than on the Earth's surface. Therefore the resistance 
force there is very low. Change in period of one revolution 
is measured by the tenth fractions of a second. Thus, for 
instance, change in period during one day at the start of the 
motion for the first satellite was 1.8 sec., for the second 
satellite - 3.08 sec., for the third - 0.75 sec. In order to 
reduce the possible error in determining change in the revolution 
period, methods of mathematic processing of a very large number 
of measurements are applied. High number of observations 
permit. to define incidental erroneous measurements and to 
determine with high accuracy the evolution of the satellite's 
orbit. Thus, from the first satellite 60,000 of radi»rtechnical 
and 400 optical measurements were processed, from the second 
satellite 12,800 radiotechnical and 2000 optical. And tens of 
thousands of measurements were already processed from the third 


sateliite. 


Density determination of atmosphere from the observable 
retardation of sstellites requires knowledge of their aerodynamio 
factorse The value of aerodynamic resistance factor depends on 
the shape of the satellite, nature of the air molecules reflcoction, 
and algo on the orientation of satellite in relation to 
oncoming flow. For estimation of aerodynamic factors results 
of the rarefied gases dynamics were used. The motion of the 


satellite depending upon its center of gravity was studied. 
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If there was no atnospheric effect and other disturbing factors, 
the motion of satellite with a symmetry axis would have been 
@ regular precession, i.¢. the satellite would have been revolving 
uniformly around its longitudinal axis, which in turn would have 
been rotating around another axis (precession axis), stationary 


in space. 


Under the effect of the atmosphere and gravitational field 
of the Earth the action of satellite noar the gravity center 
becomes more complex; the longitudinal axis of the satellite 
revolves near the precession axis, the position of which in space 
gradually varies with time in accordance with certain laws, 
varying for different satellites. Moreover, under the effeot of 
electromagnetic forces the rotation speed of the satellite 
decreases. Analysis of test results on investigation of solar 
radiation enabled to draw some conclusions regarding the motion 
close to the gravity center of the second satellite at the start 
of ite existence. The second satellite performed precession 
Close to the axis, which had with the longitudinal axis of 
satellite an angle of 86°. The precession period was about 
206 sec. A number of conclusions regarding the rotation of 
satellites was possible to draw from the observed variation period 


of their luminosity. 


Magnptometer set up on the third satellite fixes posi:ion 
of some of the satellite axes in relation to magnetic field of 
the Earth. Processing of magnetometer’s reading permits to 
calculate quite accurately orientation of the satellite in space 


and the characteristics of ite rotation. 
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Knowledge of orientation is required for the oorrect 
analye/e of measuring results by devices, set up on the third 
satellite. Moreover, calculation of the eatellite'’s orientation 
permits to check & number of theoretical deductions, made 
previously of ite motion olose to the gravity oenter. The obtained 
tentative results show, that the motion regime of the third 
satellite was also close to that of regular precession, moreover 
the longitudinal axis of the satellite is at an angle of 84° to 
precession axis. The precession period is approximately 140 
seconds, and the period of satellite's rotation close to ite 
longitudinal axis is about 18 minutes. Change in the direction 


of precession axis in spacé was also defined. 


The atmosphere at a given altitude from the Earth's 
surface could be characterized by two parameters - its density 
and altitude of homogeneous atmosphere. The altitude of the 
homogeneous atmosphere is directly proportional to air temperature 
and inversely proportional to ite molecular weight. Thus, close 
to the Earth's surface, where the average mass of molecules is 
48-1072 grams, and temperature is 273 degrees on absolute 
scale, altitude of the homogeneous atmosphere is 7.9 km. The 
reduction rate of density with altitude depends on this 
paremeter. The lower ie the altitude of the homogeneous 
atmosphere, i.e. the lower is the air temmnerature and the higher 
ie ite molecular weight, the higher is j;he rate of atsospheric 
density reduction with altitude. Sate’lite in motion along the 
orbit passes at various altitudes frem the Earth's surface and 


the resistance force varies. 
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“Sheoretical analysis shows, that the veriation rate of 
the peteltite’’ revolution period is determined mainly by 
the product of atmospheric density by the square root from 
altitude of homogeneous atmosphere at the altitude of the point 


of orbit nearest to arth. 


As_a result of the analysis of satellites retardation 


average density was determined at the altitude of the orbit's 
perigee ( 226-228 km), which was found to be equivalent t» 

three ten-millionth grams in one cubic metre. This velu: 

exceeds about 5-10 times those, which previously adopted ina 
number of atmosphere modeis, composed on the basis of theoretical 


processing of the rocket observations. 


During the life-time of the satellite the point of orbit 
nearest to barth shifts in space: has its appreach to Earth 
under the effect of the atmospheric resistance to the motion 
of satellite and variation of its latitude and longitude. 
Position compariso: cf the nearest to Earth point of orb’. and 
the observed at the same time retardation of the satellite permits 
to deteruine the characteristics of the atmosphere above the 
points of the “arth's surface different in sun-light and latitudes. 
As a result of the analysis of rctardation of the first two 
Soviet satellites it was defined, that with transition of orbit's 
perigee from the night-side to daylight the braking varies 


in a way, that the determinable csroduct of atmosphei ic density 
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by the aquare root out of the altitude of homo,;eneous atmosphere 


increases by 20-30%. 


Tentative analysis of the third satellite's retardution 
has made it possible to Jefine the diurnal variations even 
more clearly; with transition of perigee from mid-day atmosphere 
to the night atmosphere there is decreuse in the product of 
atmospheric density by an amount more than one and a half 
times of the square root of the homogeneous atmosphere altitude 
retardation analysis of the sccond satellite also defined 
reduction in the atmospheric density with transition from 
northern latitudes to southern. further study of the third 
satellite's retardation will make it possible to confirm 
quantitative conformities of diurnal and latitudinal variations 
of the atmospheric parameters. Using data on atmosphere,obtained 
by means of the artificial satellites, it will be possible to 


plot a model of atmospheric density distribution within a wide 
Fange of altitudes. 


Result of atmospheric density gauging: 


Pressure gauin: on the third Soviet artificial Earth 
satellite in sections of orbit vith lowest altitudes was conducted 
by special magnetic electro-diccharging pressure gauges within 
407? - 107" nm He, ond in sections of orbit with high altitudes 


in the interval 107 - 107? om Hge 


The pressure gauges, set up on the third aatellite, were 


arranged on the body and Lad contact with the surrounding space. 


Some tine after the exit of the satellite into orbit the 

gauges were opened by a special breaking mechaniam, and their 
hollows filled with molecules of surrounding matter. In the 
thermo-ionization gauge molecules fallen into ito cavity 

collide with electrons emitted by cathode (incendescent wolframium 
filament) of the gaugee As a result of collision the molecules 
become ionized and the forming wositive ions are collected 

on the electrode grid (collector), which is negatively charged. 
The number of positive ions is proportional to the number of 
electrons, flying per unit of time from cathode to anode. The 
measure of the gaS pressure will be the intensity of ionic current 


taxen off the collector. 


In the magnetic electro-discharging vressure gauge the free 
electrons, fallen jointly with gas molecules into its cavity, 
are twisted around the magnetic lines of force of the constant 
Magnetic field, which is induced between the anode and cathode 
from the constant magnet. Collidin. with molecules the electrons 
induce their ionization, as a result of whic’: tnere is disch: rge 
current in the circuit of tr« pressure cause proportional to the 


auount of formed ionse 


The use of ordinary gauges for measuriny pressure of the 
indicated range in ionized medium is impossible, as the currents, 
formed in the guage by the ions present in free atmosphere ind 


electrons, are comparable with currents in gauges, which are the 


measure for the atmospheric pressure. 
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Therefore in ionization gauges, applied for pressure 
eaunine in ionized matter, these currents are divided by means 
of special shields and traps and the measuring is only of 
currents, which are the measure for pressure. ‘<he current of 
the gauge is amplified by direct current amplifier and fed 
into telemetric input. Throughout the satellite's flight there 
is continuous recording of the iconic current in the gauge, 
intermittent calibration of amplifiers, recording of the 


emission currents of tiie gauge, temperature measuring of the 


gauge's wall. 


Atmosnheric pressure and density gauging at hich altitude 
is an extremely complex problem. Prior to the accomplishment 
of the experiment the possibility of pressure gauging on 


satellites by means of pressure gauges was even disputed. 


Special attention was paid to determination of the satellite's 


Fige 11 -Iohization chamber and direct current amplifier. 
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cas generation. The process of gasoing is specified by the 
fact, that gases may be present on the surface of the satellite 
captured from the lower layers of the atmosphere. This process 
could be quite active due to the low density of the surrounding 
medium. Moreover, if the satellite itself is not sufficiently 
air-tight, gassing is pessible from inside the satellite. 

All this may cause appreciable distortions in the reading of 

the pressure gauge. In order to eliminate the effect of gassing 
on the reading of the pressure gauge an extensive work was 
conducted on tiie determination of various constructive material 
degasing and the build-up of high-quality air-tightness of the 
Satellite. On the basis of these investigations and calculations 
the selection was made of material for the constructior of the 


Satellite and requirements determined of its air-tightness. 


iJ 
Atmospheric pressure and density are complex functions 
of the pressure gauge reading, velocity of satellite, its 
orientation in space, composition and temperature of gas in 


atmosphere and in the pressure gauge. 


In order to provide reliability and control of the gauges 
operation the third Soviet satellite had two thermo-ionization 
and one magnetic gauge . In accordance with the program, the 
measurements were conducted for a week. During this time pressure 
and density of the atmosphere were measured at various geopraphical 


latitudes, longitudes and altitudes. 


Analysis of the processed material shows, that density at 
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altitude 266 km is ten billion times lower than on the Earth'a 
gurzace, and with the increment of altitude by 100 km more it 


decreases aain 10-12 times. These results are consistent with 
density determination from the retardation of satellites. 


Determination of the Icnic composition of ionosphere: 


Set up on the third Soviet artificial Earth satellite 
was a device for the ionic composition investigation of 
ionosphere .=~ radio-frequency mass-spectrometer, designed for 
mass spectrum determination of positive ions, present in the 


oN 


Earth's ionosphere. 


The most important characteristic of gises in the composition 
of atmosphere ( as of all the existing chemical elements 
generally), is their atomic and molecular weight, which are 
asually expressed in arbitrary units, t':e so called atomic 
mass unitse ‘The atomic mass unit is 1/16 of the oxygen atom 


weight. 


By analysing molecular and atomic weight of various 
compounds and mixtures it is possible to deduce their chemical 


vomposition. 


The principle used in the radiofrequency mass-spectrometer 
is the division of ions by velocities. The main detail of 
device is the spectrometric tibe, which is electro-vaccum lamp 
of special construction with a high number of plane-parallei 
grids. Beyond the grids ic a collector - metal plate, which collects 
iono entering into mass-spectrometric tube after they passed through 


all the crids. 
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fhe tube's electrodes are fed with various direct and 
alternate voltages. They are selected in a way, that the 
collector may be reached only by those ions, which passed 


through the tube at certain optimum velocity. 


when the ions reach the collector, an impulse is generated 
in its circuit. Mass number of ions, corresponding to each 
impulse, can be determined by comparing the recording of the 


mass spectrum with recordings of mass-spectrometer accelerating 


voltage. New data has been obtained on ionic composition of 
ionosphere in a wide range of altitudes from 230 to 950 km. 


The experiment conducted has shown, chat predominant in 
this region of ionosphere are the ions of elementary oxygen. The 
ions were also recorded of elementary nitrogen, but ina 
considerably lower quantity (3-7% of the oxygen ions). No ions 
were discovered of molecular oxygen and nitrogen. Besides those 
indicated, mass-spectrometer has recorded at the start of the 
flight the ions water vapor... Careful analysis of obtained data 
indicates, that this water owes its presence to the satellite 
itself, which has brought it on its surface into the upper 
layers of atmosphere. However the fact of the evaporating water 


vapors in the upper atmosphere remains mysterious. 


Very interesting from the biolozical point of view are the 
results of discovering appreciable quantity of ions at altitudes 


of about 1000 km, where according to the old concepts the Earth's 
atmosphere changes into interplanetary gas. 
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Fige 12 = Apparatus for measuring ionic composition 
(mass-spectrometric tube and electronic block). 


Measurements on the satellite show, that atmosphere with 
perceptible density extends to considerably greater altitudes, 


than it was previously assumed. 


Determination of the upper atmosphere degree of ionization: 


Electrons, forming in the upper atmosphere with ionization, 
play an im ,ortant role in the propagation of radio-waves to great 
distances. The upper atmosphere layers with high content of 
electrons are like mirrors, which reflect radio-waves and thereby 
ensure their propagation beyond the direct visibility. Trajectories 
of radio-waves, which pass through these layer, become curved. 
Until now the ionization of the upper atmosphere was investigated 
by reflection from ionized layers of radio-waves, sent out by 
special radio-probing etations. However, in that way it was 


possible to investigate only regions below that with maxinun 
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content of electrons, i.e. upto altitude of 300 km. Higher 
layer were found to be inaccessible for this investigation 


method. 


By means of a geophysical rocket of the Academy of 
Sciences of USSR, launched 28th’ Fob.1958, it was possible to 
elevate radio-transmitters ebove the region with maximum 
ionization. Investigation of their radio-signals, received 
by ground stations, permitted to determine concentration of 
electrons upto altitude of 473 km. It was found, that above the 
maximum of ionization the electronic concentration drops very 
gradually. From altitude of 290 km, where it is maximum, to 


altitude of 473 km it drops by not more than half. 


The third artificial satellite was equipped with a special 
apparatus, having traps of positive ions. It permits to determine 
spatial and time variations of ionization. Above the surface of 
the satellite were set up two reticular spherical ion traps, 
inside which was a spherical collector at negative potential 
in relation to the satellite's shell. The reticular sheath of 
the traps were periodically fed with short voltage impulses 
relatively to satellite body. During this volt-amper curves 
were taken of the current passing through collector trap, fron 
the potential of its reticular sheath. Processing of these 
volteamper curves permits to determine, besides the positive ions 
concentration, the satellite's potential in relation to surrounding 
matter, which in turn permits to estimate temperature of electrons © 


in the upper atmosphere. 
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Very extensive material was obtained by means of the 
third satellite. It was fixed, that ionizetion distribution 
is similar to those data, which were obtained by means of 
rockets. However, since the recording by means of satellites 
was car.ied on for longer time and above various areas of the 
Earth, the obtained material is more extensive, than the few 
rocket,data. These results are of considerable interest. Thus, 
it was found, that the temperature of ionospheric electrons 
is much higher, than that of neutral particles and ions 
at these altitudes. This is unexpected result, which requires 
further study and explanation. Just now it is only possible to 
put forward various hypotheses to explain this previously 
unknown phenocenon in the upper atmosphere. It is quite possible, 
that the high electronic temperature is due to existence of 
variable geomagnetic fields. Further study of this phenomenon 
will enable to comprehend better the laws, controlling ionospheric 


processeSe 


fhe measured negative potential of the satellite at_ altitude 
795 _km during daytime was found to be about 6 volts, and the 
concentration of positive ions at the same altitude - in the 
order of 160 thousands of ions per cu.cm. At an altitude of 242 km 
the potential of th: satellite was about 7 volts, and the con- 


centration - half a million ions in a cubic cm, 


Measurements of electrostatic fields: 


Meaeurementa of the intrinsic electric charge of the 


satellite and intensity of eleotrostatic fields in the upper 
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layers of the atmosphere were conducted by means of two 
electrostatic fluxmeters (hichly sensitive electrometric 
devices), data units of which were set up at oymmetrical 
points on the surface of the satellite. Each of the data 
units consists of insulated measuring plate, which opens and 
closes 1500 times per seoond by means cf a special shield, 


connected with the satellite's body. 


In the presence both of the external electrostatic 
field and intrinsic charge, there is flow from the Plate of 
current, which on resistance, connecting measuring plate with 
the satellite body, induces variable voltage, proportional to 
measurable quantities. This voltage after amplification and 
rectification, done b. means of two-channel electronic block 
is fed into the input of telemeter. By means of control 
Signals from the programming device it was possible to check 


during the flight of the satellite functioning of the instrument. 


Since the external electrostatic field and the field 
of intrinsic charge are added up at the point of one of the 
data units, and at point of another data unit substracted, 
than from the measurements, conducted by both data units, 
it is possible to calculate both the intensity of the atmosphere's 


field and the value of the satellite's intrinsic chargee 


Control measurements during the flight «° the satellite 
establish the fact, that the a:plied apparatus was operating 


normally. 


(143) 


Measurements of the satellite's electrostatic charge 
have shown, that the catellite acquires a negative change. 
The intensity of electrostatic field close to the walls of the 
satellite was considerably higher than expected. If it is 
assumed, that the charging of the satellite is bound with thermal 
speed of electrons and concentration is taken into account of 
the charged particles obtained from measureme-ts on the satellite, 
the temperature of electronic gas at these altitudes should 
considerably exceed. whe temperature of neutral gas, which 
confirms data, obtained by device for measuring concentration 


of ions. 


Unexpectedly high was found to be tue measured intensity 
of the field in the upper layers of the atmosphere. Its value 
is at least 10-100 times above the expected. This fact, which 
may be the key to understanding many processes in the atmosphere 
as, for instance, cauées of its ionization at night, needs further 


experimental checking and detailed study. 


Magnetic measurements: 


on the third Soviet artificial Earth satellite were 
accomplished for the first time the geomagnetic measurements, 
the main object of which is the spatial distribution investigation 
of the constant magnetic field of Earth at high altitudes and 
comparison of the spatial distribution of uniform intensity lines 


of magnetic field and uniform intensity lines of cosmic rays. 
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the geomagnetic measurewents on the satellite is an 

extremely difficult problem, since the large number of devices, 
set up in it, created considerable difficulties for precise 
intensity measurements of magnetic field, connected with 
Magnetic deviation, induced by the board apparatus. ‘Therefore 
it was necessary to take special measures for elimination and 
estimate of magnetic deviation. The same condition imposed 
certain limitations also on the selection of magnetometer, 

by means of which the geomagnetic measuremente were conducted 


on the third artificial Earth satellite. 


Fige 15 = Apparatus for measuring magnetic ficld of the 

Earth (orientation node and electronic block). 
Magnetometer is a device, the measuring unit of which is 
automatically oriented in direction of the total vector of the 


Earth's magnetic field at any orientation of the satellite, 
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the measure of magnetic field and its variations is the 
compensation curcent, passed through along a coil, set 

up on the measuring unit, in such a direction, that it will 
fully compensate the Garth field in a volume, taken up by 


the unit. 


Twa potentiometric units, set up on the orientation 
node of magnetometer, made it possible to determine the 
position of the satellite's body in relation to Earth field 


and the speed of its rotation around its own axis. 


Magnetometers of this type are less sensitive to 
heterogeneities of magnetic field and elect romagnetic interferences. 
Heterogeneity of the field and variable interferences affect 
the stability and accuracy of magnetometers performance, but 


do not prevent formation of the signale 


As a result of obtained material processins it is possible 


to draw a nu::ber of conclusions. 


From the data of potentiometric units of the magnetometer'a 
orientation node it is possible to obtain the exact motion 
pattern of the satellite close to its own gravity centre. The 
satellite, rotating around its own axis with speed of about 
0.36 degrees per second, performs at the same tine precession 
movement around the axis stationary in space with period of 140 
seconds. From the available data it is possible to determine the 


absolute orientation of the satellite in space with respect to the 
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Due to precession nature of the satellite's motion it 
seems possible to exclude the basic part of the deviation 
error, bound with the apparatus, which surrounds the magnetometer. 
This effect of the board apparatus was determined experimentally 
in laboratory conditions. Knowing the maximum magnetic deviation, 
it may be assumed, that the satellite's magnetometer measures 
realistically the intensity of the Barth's magnetic field and 
projection of the magnetic interference vector for direction 


of the Harth's magnetic field. 


Analysis of magnetograms, pertaining to the territory 
of Bast-Siberian magnetic anomaly, shows, that this anomally 
dampens with altitude very gradually. This experimental fact 
goes against the geophysical hypotheses, based on the assumption, 
that the sources of this continental anomally lie within the top 


layers of earth crusie 


Revision of material permits ty discover also singular 
points characterised by comparatively brief, but quick variations 
of magnetic field. In time they coincide with the passage 


of the satellite through layer F, of ionosphere. 


There are grounds for assuming, that the discovered quick 
variations ~f magnetic field may be connected with the assumed 


current systems in the upper layers of the atmosphere. ‘he 
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authenticity of this assumption should be checked by analysis 
and statistics of the whole experimental material. The question 
regarding the reality of current syetems existence has an 
exceptional significance for many problems of geophysics and 


astrophysics. 


Investigation of meteurio particles: 


For investigation of meteoric particles on the third 
Soviet satellite the application was of apparatus, which permite: 
to record both the aumber of particles impaot on the surfaze of 


apparatue and their energy. 


Meteoric particle, rushing at speed of 11-70 km/sec, vhen 
falling into an obstacle ~ measuring device - explodes. Therefore 
ite impulee cannot be measured, and the impulse, which is recorded, 


is of the data unit material, ejected with expiosion. 


Theoretical estimate has shown, that for high speed impulse, 
obtained by the measuring device with explosion, is proportional 
to the energy of meteoric particle and depends on waterial of 


the unit's surface. 


Impulee measuring wae accomplished by weans of ballistic. 
piezoelectric piokup, which is a massive plate, suspended on «@ 


flat spring, connected with which are four picsoelectric cells 


of ammonium phosphate. 


The shifting of plate under the impact of meteorio partiole 
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Causes deformation of piesoeleotric celle with isaue of electric 
voltage in the form of short-period damping oscillations, 
recorded by transformer amplifier, which estiaates the number 


of impulees in separate amplitude intervals. 


The piezoelectric pickupe measure impulse acting on their 
surface in the range from 0.1 to 1000 grame per centimeter per 
second. The ultimate sensitivity of the measurin; apparatus 
permits to record impacts of meteoric particles with masses 
of one billionth fraction of a gram at average speed of 40 kn 


per second. 


Piezoelectric pickups with total area of 840 sq.cm. recorded 
on an average one impact for over 100 sec. Thie corresponds to 
density of meteoric matter less than ten-billionth fraction of 
gram per second per square metre of surface. Besides this density 
of meteoric matter the recording was also of brief high increment 
of the number of impacts, reaching several scores per 5q-R. in 
second. The recorded meteoric particles and energies in the 


order of ten thousands ergs. 


Study of coanic rays: 


The study of cosmic radiation provides the possibility 
of obtaining progressively new information regarding the inception 
of particles with very high energies. Even the first tests 
on the second artificial Earth satellite on the study of cosaic 


rays produced interesting results. On the third satellite the 
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devices for cosmic raye study were more complex and made it 
possible to record, besides the charged perticles, photons and 


heavy atomic nuclei in the cosmic radiation. 


The luminescent counter on board permitted to record 
photons with high effectivity. The main section of device was 
the photoelectric multiplier, connected with sodium iodide 
crystal. This device was attached to radio-transmitter "Mayak", 
which tranemitted into other the data on total ionization in 
crystal and counted nuuwber of impulses, corresponding to energy 
of over thirty five thousands electric volte separated in the 
crystal... These values were transmitted by changing duration 


of signale sent out by "Mayak". 


The luminesce.t counter has recorded sudden change in the 
number of photons on reaching about 60°N. Initially with the 
motion south to north the intensity composed 300-500 photons 
per second, thereafter it sharply increased. With the motion 
north to south, on the contrary, initially the intensity was 
very high, but on reaching the mentioned latitude it quickly 
decreased. This change indicates, that above 60°N there ia a 
new intenaivs source of photons. This latitude is near the 
gone of polar lig’ .s, and it ie only natural to explain thie 


phenomenon as connected with the polar lights. 


If composition of particles, causing the northern lights, 
includes electrons with energy of some hundreds of thousands 


electron volts, the falling of these electrons on the sheathing 
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of satellite results in formation of rigid X-ray radiation, 


recordable by sointillation counter, 


Measurements:shave shown, that even higher intensity flux 
of charged particles is observed in the area of equator. 
The intensity of this flux sharply increases with altitude and 
on approaching the equator. The number of particles in this 
flux ie very high. It ia thousand times the number of partioles 


in the cosmic rays flux. 


Thus, it is found, that the Earth is as though surrounded 
by an aureole of quickly moving partioles, held-in by the Earth's 


magnetic field. 


Similar phenomena may be observed in other heavenly bodies 


with magnetic field. 


Device for measuring the amount of heavy atomic nuclei in 
primary cosmic radiation, set up on the third Soviet satellite, 
recorded nuclei, starting with charge of over 16, and for another 
group of nuclei - with charge of over 30. Counter used in 
device coneiated of photoelectric multiplier and plexiglass 
detector. This counter recorded only the atomic nuclei with 
energy exceeding 300 million electric volte per component part 


of the nucleus (proton or neutron). 


On the basis of processing the reading of device the number 
of atomic nuclei with charge of over 16 was estimated in individual 


time intervals. Average numbercsf these atomic nuclei composed. 
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1e2 nucleus per minute. There was only one case of nucleus 
reoording with charge over 30. These data are most essential 


for developing theory of the cosaio rays origin. 


According to the data obtained in performance of the 
counter, the number of atomic nuclei heavier than iron in 
cosmic radiation was found to be approximately ten thousand times 
lower in comparison to the number of iron, nicked and cobalt 


nuclei. 


Composition and ratio of various atomic nuclei in cosmic 
radiation is, generally speaking, bound with abundance of 
chemical components in the Universe. Tentative results, obtained 
on the third satellite, confirm the opinion, shat flux ratio 
of very heavy nuclei with charge of over 30 and of those with 
charge over 16 corresponds approximately to the ratio for these 
nuolei, taken fom the data of the composition analysis of 


planets, stars and aetegrites.. 


Investigation of corpuscular radiation: 


The ionizetion of the upper atmosphere is usually caused 
by the rigid electromagnetic radiation of the Sun. However, it 
has been established, that additional ionization originates from 
the corpuscles - fact protons, alpha-particles, electrons, 
eto. The effect of corpuscles is more intensive at high geomagnetic 
latitudes. If their penetration is accomplished at night, then 


gimultaneously with increased ionization there is the development 
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of polar lights, that amohg the corpuscles are also particles 
such as ions and hydrogen atoms, helius atomee. A number of 
polar lights spectra could have been explained electrons not 
very fast. Study of the polar lights permitted to assume, 
that in the outer Earth atmosphere due to variable magnetio 
field, induced by the interplanetary matter and cospuccular 
flux of the Sun, the intrinsic atmospheric electrons may 
accelerate. With irradiation by these accelerated electrons of 


the satellite's body there should have originated X-rays and 


these were recorded by the scintilation counter. 


For recording of corpuscles on the third artificial Earth 
satellite the application was of fluorescent screens, similar 
to those, in cinescopes of television. These screens were 
covered by aluminium foil of different thickeness. Radiation 
of the soreens was recorded by photoelectric multipliers. 

Their signal was transmitted to memorising telemetric device. 

By means of this apparatus recordings were made of high intensity 
eleotronic flux. Sometimes the intensity was so high, that it 
exceeded the upper meausirng limite of the apparatus. In these 
conditions the reading of the device was off-soale. There 

were seldom no signals on the threshold of sensitivity. When 

the apparatun was not off-scale it was possible to assuse fron 
the signal ratio from indicators with various thickness of 


foil, that the energy of electrons wac upto 10 thousands of 


eleotron volts. At the moment of device being "off-scale" the 
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energy could have been even higher. If the eleotrons are 
aseigned the above energy, the flow of energy at the threshold 
of sensitivity composed one millionth fraction of the total 
solar energy, falling onto one square centine:tre of earth 
surface. At the "off-scale" soment of device this energy 
increased to one thousandth fraction. The intensity of 
electronic flux continuoualy varied: it increased with altitude 
and above high geomagnetic latitudes. These electrons could 
mot be the direct solar corpuscles, since their speed is many 
times that, fixed for solar corpuscles from the observation 
of polar lights. They could gost likely be explained by the 
above acceleration of electrons in the outer atmosphere due 


to variable magnetic fields. 


It is not without interest to mention, that the device 
for reocrding of cosmic photons could not register these 
partioles due to high-intensity interference vith X-rays, 
produced by the irradiation of satellite's body by hard electrons. 
This device instead of giving information regarding cosnic 
photons provided valuable additional information regarding 
particularly the hard electrons of the outer atmosphere, the 


existence of which previously was a eubject of critical doubt. 


The discovered phenogenon is of considerable interest for 
the physics of the upper atmosphere. It may explain a nuaber 
of anomalies in ionosphere and be the additional source of th® 


upper atmosphere heating above the polar regions of the Earth. 
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Results of eolar batteries per formance. 


Prolonged oarrying out of many scientific experiments on 
the artifioial Earth satellite is precluded by the capacity of 
ourrent souroes. Therefore the experiment of using solar 


batteries as a new source of supply is speoially significant. 


On the third artifioial Earth satellite, besides the 
solar batteries, meant for the power supply of radio-transnaitter 
"“Mayak"", were also set up experimental solar batteries, which 
made it possible to clarify their operating conditions in 


cosmic space. 


These batteries, consisting of a great number of silicon 
photoelectric cells, transform solar radiation directly into 
electric power. Silicon photoelectric cell is a thin plate 
(less than 1 mm in thickness) of ultrapure monocrystalline 
silicon. “t consists of two regions with opposite conduction 

mechaniems. Solar energy conversion factor of the photoelectric 


cell is 9-11%, and the voltage of one cell is about 0.5 volts. 


The experimental solar batteries are arranged on the two 
opposite sides of the satellite’ body. From their reading 
detersination was made of the meteoric erosion rate and tesperature 
variation of the solar battery in the sun or in the shade. 
Observations have shown, that according to estimates the sean 
temperature of the silicon transformers fluctuated between 16 and 


30°C. Thus, with rationally implemented conetruction there is no 
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danger of photoelectric cells being damaged by overheating. 
Processing of data, connected with meteoric erosion indicates, 
that the wear out of covers, protecting solar batteries ia very 
gradual and cannot be the oause of their getting out of order 


too quick. 


The performance of radio-transmitter "Mayak", energized upto 
the present frog solar batteries, confirms, that ocamio irradiation 
is, apparently, of no great danger to solar batteries. Solar 
battery for the power supply to “Mayak" was disposed in the form 
of separate sections on the surface of the satellite. Four small 
seotions were set up on the forward bottom, four ~ on the 
lateral surface and one = on the rear bottom. All seotions were 


connected in parallel through diodes. 


During the passage of satellite in sun-raye the supply of 
radio-transnitter is from the solar batteriee. During the motion 
of satellite in tke shadow of the Earth the transmitter isa fed 
from electrochemical sources of current. The change-over fron 


one power to another is automatic. 


Positive results of experiment on direct transformation of 
eolar energy into electric outside the Earth's atmosphere, conducted 
on a large scale on the third Earth satellite, are highly significant 
for assuring working conditions for a scientific devices during 


a prolonged period. 


_. Investigation results, obtained by means of the third Soviet 
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artificial Earth satellite, have considerably extended our 
knowledge of the upper layers of the atmosphere and adjacent 
cosmio apace. For the first time with help of the finest 
devices Man has conducted investigations in the previously 


inaccecsible regions of the Universe. 


These investigations have now changed our concepts regarding the 


upper layers of the atmosphere. 


The highest merit of the Soviet scientists is that they 
were able to create powerful satellites, equipped with perfect 
scientific apparatus, reliably operating in the conditions of 
cosmic flight. 


"Pravda", 5 October, 1958. 


10,000 REVOLUTIONS AROUND THE EARTH: 


By 6 a.m. of April 3 the third artificial satellite 
completed 9982 revolutions around the Earth: 


To-morrow, the 4th of April, the third Soviet artificial 
Earth satellite will complete its ten-thousandth revolution 
around the Globe. By then it will fly 446.6 million kelometres, 
being in flight 689 days. 


The time of existence the third satellite has considerably 
exceeded its forerunners. As we know, the first in the world 


artificial Earth satellite, constructed by Soviet scientiaeta, 
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engineers and workers and which hae ushered in a new era in 
the development of soience and technique, existed for 94 days, 
completing 1440 revolutions arouid the Earth, and the second 


163 days, completing 2370 revolutions. 


The weight of the third satellite ~ 1327 kg - is algost 
sixteen times th'weight of the first satellite, and in its 


efficiency the third satellite is unexcelled until now. 


The heavy weight of the third satellite, which enabled to 
eet up in it complex and different apparatus, reliability and 
atable performance of this apparatus in conditions of launching 
and flight, high efficiency of power sources on board made it 
possible to accomplish by means of this satellite important 


and fine investigations during a prolonged time. 


Finally, an appreciable greeter altitude at apogee of the 
third satellite in comparison to the first two enabled to obtain 


new data at altitudes, previously never attained. 


When the third satellite was placed into orbit its altitude 
at apogee was 1880 km, at perigee 226 km, and the revolution 
period was 105.95 ainutes. By the fifth thousandth revolution, 
on the 8th of May, 1959, revolution period of the third setellite 
became reduced to 99.51 minutes, and the altitude at apogvue 


de reased by 505 km, reaching 1275 ka. 


During the second five thousand revolutions, due to the 
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motion of satellite in high density layers of the ataosplere, 


changing of ite orbital parameters was much faster. 


By the 4th of April the period of revolution will get 
reduced to 88.60 minutes and the altitude at apogee will come 
down to 230 ka. 


The perigee of the satellite's orbit will also decrease 
considerably, coming down to 165 km. The reduction of orbit 
and ite approach to the ciruclar was occurring at particularly 


high rate during the last month of the satellite's existence. 


From the 28th of March began sharp retardation of the 
satellite's motion and ite entry into considerably denser layers 


of the atmosphere. 


On the basis of the carried out calculations it is expected, 
that the satellite will cease to exist between 4-6 April of the 


current year. 


By means of the third Soviet satellite extensive investigations 
were conducted of cosmic rays, corpsuoular radiation of the Sun, 
magnetic field of the Earth, ionosphere structure, distribution 
etudy of density and pressure in the upper layers of atmosphere, 


meteoric particles and the propagation of radio-waves. 


An important scientific resavlt, ohtained in the study of 
cosmic radiation by means of the third satellite, was the discovery 


of the outer radiation belt and detailed study both of internal 
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and outer belts. As we know, the first information regarding 
the existence of the outer radiation belt of the Earth was 


obtained in the flight of the second Soviet artificial satellite. 


In the flight of the third satellite above the 65° area 
of the geomagnetic latitude in the northern and suuthern 
hemispheres it intersected the zone of higher radiation, 
specified by electrones with energy of tens and hundreds 
thousands of electron volts. This type of radiation was not 
observed in low latitudes and in the areas of geomagnetic 
pcles, which is possible only in the case, if the electrones 
are locked in a trap, built up by the magnetic field of the 
Earth. This conclusion, based on the observations of the third 
satellite, was later on confirmed by data, obtained in the flighta:. 


of Soviet coemio rocketse 


Even before the launching of the third satellite an 
intensive cosmic radiation was discovered above the equatorial 
areas. However, what was this radiation and hew it is distributed 
in space, was at that time unknown. These questions were for the 
ficat time answered by the devices of the third Soviet satellite. 
It was proved, that the equatorial internal rediation belt of the 
Earth consists of portons with energy tenu and even hundreis 


of aillions of electron volte. 


Besides, interesting date were obtained on distribution 


of heavy nuclei in the primary cosmic radiation. 
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Apparatus was set up on the third satellite for 
discovering particles of low energies by means of which it 
was possible to discover the eleatron flux with energy of about 
10 kilovolts. Considerable portion of these electrons is 
repelled with motion toward the Earth due to the existence of 
@ geomagnetic barrier. Electrons, capable of reaching ionospheric 
layers induce additional ionizationof heating of the upper 
atmosphere. Discoyery ofthis electronic flow:. throws a new 


light on the nature of polar lights. 


New data were obtained by means of the third satellite 
on the constant magnetic field of the Earth. Discovery was 
also made of short-duration quick changes of magnetic field. 
Because of this, valuable material was obtained for investigating 


the so oalled current systems of the upper atmosphere. 


New data were obtained in the measurements of atmospheric 
density. Observation of the third satellite's decelaration 
enabled to discover, that density of the upper atmosphere at 
levels above 200 km is considerably higher, than previously 
assumed. Moreover the braking speed itself of the satellite 
was found to be irregular. Variations of the upper atmosphere's 
density and temperature were defined. It has established, 
that ite lighted portion is denser and hetter, than the unlighted, 
and that density and temperature of the upper atmosphere above 


the high-latitude ureas depend to a considerable extent cu the 


solar activity. 
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The use of improved ionization and magnetic discharging 
gauges erabled to determine by direct measurements presoure and 
density distribution in the upper atmosphere upto altitude of 
500 ka. 


The mass-epectrometer measurements on the third satellite 
made it posaible to obtain saterial on ionic composition of 


ionesphere in a wide range of altitudes. 


Measurements have shown, that daytime at altitudes from 
225 to 1000 km the predominance in ionosphere is of elementary 
oxygen ions. Discovery wae alco made of molecular ions of 
nitrogen, nitric oxide, oxygen and ions of elementary nitrogen. 
The content of molecular ions quickly deope with increasing 
altitude and, starting from 500 km, the ioncsphere becomes 
elementary. It was fixed, that composition of ionosphere depends 


on latitude. 


Prior to the launching of the third satellite direct 
concentration measurements of charged particles were conducted 
only upto altitude of 470 km ( on the high-altitude geophysical 
rocket of the Academy of Sciences of USSR, launohed 21 YTebruary 
1958). By means of ionic trape set up on the third satellite, 
determination was made fof the first time of ionic concentration 
upto altitude of 1000 km, where it was found to be 60 thousands 
of ions per ou.om. Data were obtained regarding dimensions of 


ionic heterogeneities at different altitudes. 
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Meesuremente on the third sateliite defined, that the 


uo called seteoric danger ia not high. 


Conaiderable role in the investigatious of ionosphere, 
confirmation of ite ocharacterisvice and study of radio-waves 
propagation wore played by the radio: observations of the 
trananitter "Mayak", set up on board of the third sateliite. 

The reception and recording of its radio-signals were maintained 
by many scores of Soviet and other countries scientific stations, 


throughout the Globe. 


The long and steady performance 1f the transmitter "Mayak"' 
has enabled to follow the propagatioa of signals, enitted by it 
from the most diverse altitudes, at any time of the day and year 


and at any point of the Globe. 


These investigations has made it poseible to obtain 
new information regarding the so called irregular changes in 


ionosphere. 


Discovery was made of the satellite's radio-signale 
"flicker". As a result of processing numerous experimental 
data, Soviet investigators defined, that this flicker is 
caused by the heterogeneities of ionosphere. These non- 
uniformities form a clearly defined latitudinal belts; the 
connection was fixed of the radio-signale flickering with other 
geophysical phenomena. the nature was defined of the flicker's 


dependence on the period of the day and on the altitude. 
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Recording of radio-signale from the transmitter "Mayak"' 
enabled to obtain new information regarding concentration of 
electrons in the outer ionosphere. According to data, obtained 
by meanaof the first satellite, it waa found, that eleotrenia 
concentration in the outer part of ionosphere is considerably 


denser, than was previously assuned. 


Most eignificant and interesting are the results obtaind 
by a long use in coamic conditions of solar batteries on 
board of the third satellite, which are the moet promising sources 
of eleotric power for coamic objects. Non-stop performance of 
the solar batteries from the moment of the satellite's launching 
confirmed the correot construction and rationality of arranging 


separate sections on the satellite. 


Measurements conducted by means of the third satellite 
could have been processed only on condition of knowing exactly 
at what altitude, latitude and longitude was the satellite at 


every acment. 


To determine parameters of the satellite's motion a especial 
autcmatic measuring complex was developed on the ground equipped 
with the latest radio-technical apparatus. Determination of the 
ortital elevents of the satellite ia conducted on quick-action 


@lestronic computers. Operation of thie measuring complex 
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to determine characteristics of the third satellite's orbit 
during the period of the highest amount of measurements with 
acouracy, far in excess of the motion parameters measurement 


of the first two satellites. 


In the third satellite's obgervations highly significant 
were also the other redio-technical and optical means. About 
90 optical stations and observatories on the territory of the 
Soviet Union and over 110 suoh stations abroad constantly 
maintained and still maintain observations and regularly send 
the results addressed to "Moskva-Kosmos". Besides, about 400 
other foreign stations in 33 countries conduct ocassional 
observations and send their data to the Astronomical Council 


of the Academy of Sciences USSR. 


Regular observations of the third satellite are being 
conducted by tens of thousands of Soviet and foreign radio- 


amateurs and observers. 


In order to estimate the volume of carried out measuremcnts 
and observations it is sufficient to say, that during the existence 
period cf the third Soviet Earth satellite the coordination 
and computing centre has issued about 5,000 ephemeride’ to Soviet 
observation staticns and over 46000 = te foreign atations. 

Received and processed during the same period was over 127/000 
bearings of the board transmitter "Mayak", about 28500 results 
of optical observations conducted by Soviet stations and about 


19800 sent-in by foreign station. 
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There is a special significance and interest in the 
observations of satellite during the last period of its 
existence, ite entry into the denser layers of atmosphere. 
Conditions study of the satellite's flight in dense layers 
of the atmosphere is, in particular, moet essential for 
construction of cosmic apparatus, which willhhave to return 
to the Earth. At thie last stage of the satellite's existence, 
when due to the sudden change in parameters of its orbit obser- 
vations of satellite become difficult, a greater number is 
additionally involved in the ubservations of radio-technical, 


optical and other means. 


From the moment of launching and till the last days 
of ite existence the third Soviet satellite has incited an 


enormous interest of the Soviet people and foraign citizens. 


During thee period thousands of lettors were received at 
the address "Moskva-Kosnos" and "Moskva-Sputnik" from Soviet 
citizens and from abroad, containing resulte of observations, 
various questions, suggestions for improvement of apparatus 
observation methods and admiratiorn is expressed of the outstanding 
achievements of the Soviet science and technique in the investigation 


of coamic space. 


Results of investigations, accomplished by means of the third 
satellite have appreciably enriched our knowledSe of the upper layere 


of the atmosphere,coamic space and lead to new discoveries of high 
significance. 


"Pravda", 3 April, 1960. 
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TASS COMMUNIQUE 
IN ORBIT = SOVIET HEAVY EARTH SATELLITE. ITS WEIGHT - 6483 KQ. 


In accordance with the plan of constructing and producing 
spacecraft of high weight on the 4th of February 1961 in the 
Soviet Union the launching of a heavy artificial Earth satellite 
by means of a a multistage rocket, has been accomplished. The 
weight of satellite, not counting the last stage of the carrier- 
rocket, is 6483 kg. The satellite ccntains radio-telemetric 
system fof parameter checking of construction details and the 
apparatus for trajectory measuresents. The whole apparatus 
abroad the satellite functioned normally in the section of its 


placing into orbit and in further motion along it. 


Tentative data, obtained by means of “he measuring-computing 
complex on the ground, permitted to determine the following 
parameters of the satellite's orbit: revolution period 89.6) 
minutes, altitude at perigee 223.5 ka, altitude at apogee 327.6 km, 
dip, of orbit 64°57". 


The measured parameters of the satellite's orbit are 


close to the calculated one. 


Scientific and technical problens, preset at the leaunobing 


of the satellite were accomplished. 


"Pravda", 5 February 1961. 
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TASS COMMUNIQUE REGARDING THE LAUNCHING IN THE SOVIET 
UNION OF MANEUVERING SPACECRAFT: "POLET.1" 


In accordance with the program of mastering cosmic apace 
and further improvement of espace craft the development of space- 
eraft which would enable to implement during the orbital flight 
extensive maneuvering in every direction is being conducted in 


the Soviet Union. 


The work being conducted will permit to resolve the probles 
of the epace-craft flight control, directing them into required 
areas for obtaining scientific information in connection with 


investigations of cosmic space. 


In order to implement this program launching was carried 
in the Soviet Union on the Ist of November 1963 of controllable 
Maneuvering spacecraft "Polet-1", equipped with special apparatus 
and syetem of motors, assuring ite stabilization and carrying out 


of extensive maneuvering in the circumterraneous outer space. 


Set up on board of spacecraft is scientific apparatus, 
radio-telemetric syetem and transmitter, operating on frequency 


19.945 megacycles. 


The space-craft was placed into orbit with altitude at 


apogee 592 km and at perigee 339 km. 


In full conformity to the fixed program multiple switching 
was implemented of motors for stabilization and aibsequent apace 


maneuvering of the space-craft. 
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The space=-crait "Polote1" completed considerable 
lateral maneuverea, varying the plane of the orbit, ac well 
as Maneuvres in altitude and changed over to the final orbit 
with dip to equator plane 58°55", with altitude at anocee 


4437 km and at perigee 545 kme 


The initial revolution period of this space-craft in 


the orbit is 102-5 minutese 
Avparatus aboard the space-craft onerates normallye 


Observation of the space-craft "Polet-1" and reception 
of telemetric data are being coaducted by controlling and 
measuring ground stations on the territory of the soviet 


Unione 


The radio=telemetric instruments assure transmission of 
the required scientific information, connected with investirations 


of cosmic space@e 


Thus, accomplished for the first time was the multiple 


widespread maneuvering of spaceecraft in the outer spacée 


Ae a result of accouplisning the planned provram of 
te.te an important step was mace in the sovict Union for 


furthor study and mastering of the outer snacee 


"Pravda", and November, 19656 
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PASS GOMUIMTOUS OU Es LAUNCHING TN 


ay 
= en: tees ee 


THE SOVIST UNION CF BANSUVITIG SEACK ALT "POT Tea", 


In accordance with the nrorenam of masterine the commie 
sp2ce a routine launching wns carried out in the Soviet Union 
on the 12 Aneid 1964 of controllable manouverine nracecraft 
"Polet]e2",. The launching of thir snarecraft wars done with 
the aim of further perfectine of the snnsecrafts, nermittins to 
maneuver in every direction, an? the wortine out of questions, 
bound with the resolution of the nroblem on the anproach anid 


meeting of objccts in space. 


To carry out maneuvering in snace and flicht stabilization, 
the snacecraft "Folet]-?" is equinped with snecial control 


instruments and 3 system of enrines.e 


Set up on board the sracecreft are the scientific 
devices, radjoetelemetric system and transmitter, onrratine or 


fre.uency 19.895 merneveles ner second. 


After cenaration from the carriererocket and ballistic 
flicht the snacecraft "Polete>?" was placed into initia? orbit 
by means of a srecial enrine and in accor!ance with the fixed 
program corried out multinte mancuverinr in various dircetions. 
Ar a result of one of the maneuveres in the area of cauntor, 
the snaceenraft han considerably chanred the ancl of the 


orbital lanes 
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After carrying out the whale maneuvering wracrar thee 


final orbit of "Polete2" hac the follawine narameterrs 


- inclination angle 58.06 derreer; 
= altitute at anores 500 km and at pervifree 310 km; 


- initial orbitol period 92.4 minutes. 


During the flirht multiple turns were implemented of 
the spacecraft and its orientation accordine to set prorram. 
A great number was switched on of rocket enmines for continued 


stabilization and maneuverinr of the snacecraft. 


The devices and inrtruments on hoard the snacecraft 


oneretec normally. 


The radio-telemetric instruments assure transmission of 
the required scientific information in connection with cosmic 


space invertisationse 


Observations of the snacecraft tholete2"! and recention 


ec 


of telemetric datn are beinre imriecmented by the eround command 
and measurini control points, located on the territory of the 


Soviet Union. 


The launchine of "Polete-?" in the Sovict Union meons 
one more imnortant sten in the improvement of rameuvertn’ 


enaceerafts and the mostering of cosmic mnrte. 


"Pravdatt, 13 Anril 1964, 
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PASS CONMUNIGUN ON He LAURCHING CF 


WRLECTRON|A" AND MELRCL OMS?" 


In accordance with investiration program of unper 
atmoenheric layers and cosmic snnce 4» successful launchine was 
carried in the Soviet Union or the 20 Janunry 1964 of a snace 
syetem, consistinr of two research stations (Farth satellites) 
"Flectron-1" and "Eleetron-2", nlaced in considerably different 


% 
orbits by a sinvle powerful carrier-rocket. 


Senaration of the snace station 'electron-1"" from the 
anrrier-rocket was carried out in the active section of the 


flirht with opcratine lastestare enrine. 


After the sennration of "“lectron-1" the last stare of 
carrier rocket continued its flisht in the set trajectory and, 
vickine up the renuired sneed, placed into present orbit the 


space station "Electron-)". 


Accordine to tentative data, the space stations are nlaced 


into orbits, close to caleulated with the followirr narameters: 


Blectron-1"" - altitude at nerirce 4of km, altitude at anoree 


- 7109 vm. 
"Electron-P" = altitude at neriree = 460 km, altitude at anoree 


Orbital period of the stations is ? hr. hO min and 


22 bre 40 min wernectively. 
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Inelination af the orhitnl place of the ctationn 


dio nt 61 derrcene 


Set up on board the cnaece stations are the eejentifie 
inntruments, radio-telemetric systems and radioetransmitters 
"Si-nal" and "Wayak"', oneratine on Trenuencies 19,943; 19,95; 


20.005; 30.0075; 90.2°5 mense 


@he main task in the launchineof space stations 
“NElectron-1"- and "Electron=-2" is the simultancaur investigation 
of the internal and external radiation helts of the Larth and the 


connected physical nhenomenA. 


fhe study of the Harth's radiation belts by means of the 
space stations will enable to obtain valuable scientific data 
on the nature, spatial nosition and enerry spectrum of the 


charred narticles. 


Simultaneonslty stuey will be conducted of the various 
radiation=, incomine from the outer snace, and ~hysical conditions 


in the upner atmospheric iayerse 


Observations of snace stations "lectron]1" and 
"ElLectron-2" and recention of telemetric data are conducted by 
the eround noints of commane enntrol aystem,loested on t he 
terrotory of the Soviet Union. The instriments oon honed 
are controlled by prorramerr on board ans by comeands from the 


Varthe 


Phe rodineteloemoetric infermation, seceived fram the 
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apnee stations "Eleetren-1" and “ileetranee", indicalen normn 
funetioningof all the nvyetemo. The coordinat ion-comput ine 


center 


Results of invertieations, conducted by meane of the 
two ahove snace stations will be vublished with accumulation and 


nrocessine of radio-telemetric informatione 


"Pravda, 31 January 1964. 


HEW CUTSZANDING sXPSRINENT IN THE OUTER SPAack: 


Presseconference of soviet and Foreign Journalists 

in the Academy of sciences UsSRe 

Great interest throughout the world was caused by the 
new outstonding experiment in space undertaken in the soviet 
Union = launching of scientific stations (earth sate lites) 
Nelektron-1" and"wlektron=-2". Chis was the event discussed 
at the presseconference oi sovict and forcign journalists, 
arranged yesturday vy the Academy of Sciences, UsoR, 


Hinietry of Forcign Affairs, Uso and state Committee of 
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the Council of iinistervgu, UedsedeRe on Cultural 


AsGociation with foroicn countricse 


The presseconference wis Lluncurotedl by LeVe Keldysh, 


rv] 


Presi-ent of the aciudeny of Ssciencese 


AWDiuS3S OF heVe KELDYS ly PRASTUSNT OF PH AcADeNY 


ee ees reer noety -— eee eee ke ee ee ee 


OF sUIsNO Gs, Ues.5eRe 
Year conraves, ventlenen! 


On the 4th of October, 1957 Soviet science and t :chnique 
have opened the way into the outer space. ‘he first in the 
world urtificial earth satellite has been placed into orbit. 
The historical str-e has boctun in the systematic investisation 
of the outer svacee “he nev uost immortant landmark along 
this way were the fli-sthts of sovict moon rockets, which fave 
to scicnce discoveries of fundamental sicnificance - 
photosraphs of the reverse side of the moon and the proof 


of absence on the neon of a sisnificrunt macnetic field. 


The createst contribution of Govict scientists, canstructs 


ors nnd ecnsineers into further csudy of the cuter space wag the 
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accomplishment of the fireat in the world manned flight ints 


the outer space. 


Barth satellites and egutomatic interplanetary stations 
have becom: firmly established in the arsenal. of technical 
Beans for investigation of the outer espace and of the colar 
syetem planets. All this has resulted in the new science - 


space physics. 


At present impertant information has been obtained 
regarding the structure of the upper layers of the atmosphere 
and ite density and pressure with activity of the Sun, 
discovered the so called “ionized geocorona", extending to 
distances of 20,000 km, for the firet time experimental 
recording made in the interplanetary space of the flux of 
corpuscles, ejected by the Sun, data have been obtained on 
the structure of the Earth's magnetic field to distances of 
soveral earth radii, planetary map plotted of the intensity 
distribution of cosmic radiation at altitudes 220-300 ka 
and region discovered of anomalously high radiation intensity 


in the area of Brazilian maynetic anomaly, etce 


One of the most bright achievements in the study of 
oiroumterraneous space is the discovery of the Earth's 
radiation belts, which were found to be a highly composite 


formation both in their nature and in their etructure. 


The mechanism of their inception is upto now unknown. A 


: 177 32 


whole complex of eampoaite phynical processen, to which they 
owe their exintence, requirea new tents. The npecifie feature 
of thanue tenta io the simultaneous measurements At various pointo 


of the circumterraneous anace. 


This problem required conotruction of 4 special apace system, 
consisting of several atitellites, placed into substantially differing 


orbits. The "Blectron'"' space system is the firste 


By means of 4 powerful carrier-rocket it wae possible to place 
into orbit with altitude at apogee 7000 km scientific station "Electron-1 


and with altitude at .pogee 70,000 km station "Electron-2". 


On these stations simultaneous implementation is being 
conducted of the earth's radiation celts and the related physical 
phenomena according to a single program. This program envisages 
investigation of hici and low energy particles in the earth's 
radiation belts, the earth's magnetic fields and radiation belts, 
cosmic rays, chemical composition of the circumterraneovs space, 
shortewave radiation of the sun and radio-emission of galexies, 
micrometeoritese The construction for the indicated investigas‘ons 
in the International Geophysical year, when the sun wos calm and 
which started from ist of January 1964, attaches 4 hich significance 
to this experiment. 

The obtained results will be widely published in the scientific 
press and will be contribution of Soviet Scientists into pro;ran 
implementation of the International Year of Quiet Sun. 

Tne object of the present pres: confer nse is to acquiant the 


World public with the scientific aimc of the eystem of the 
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space otations "Electron-1" and "Fleotron-2", 


And now say I present the scientists, who #ill describe 
these aimat S.Ne Vernov, Associate of the Acadeny of Sciences 
USSR, E.I. Gringaus, Doctor of Technical Sciences and Yu. D. 


Kalinin, Doctor of phyelco-mathematioal Sciences. 


Addrese of S.N. Vernov, Associate of the Acadeny of 

Sciences, USSR. 

The first flights of the satellites hive resulted in the 
d.ecovery of new, hitherto unknown to science nature's 
phenowenca - radiation belts of the Earth. 

It was possible to elucidate, that the circumterraneous 
epace has a composite structure. There is existence within it 
of two zones, filled with high-intensity fluxes of charged 
particles. These zones were denoted as the radiation belts 
of the Earth. At great distances from the Earth (10 times the 
size of our planet) existe an outer radiation belt of the 
Earth, discovered during the flight of the third Soviet satellite. 
Eve, now (i.e. more than five years after its discovery ) the 
outer radiation belt is still a ayetéry. ; 

Besides the outer radiation belt cf the Earth, there io 
an iaternal radiation belt, discovered during the flights of 


Amerioan satellites. 


Ismediately after dhscovery of the internal radiation 
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belt in USSR, and thereafter in USA hypothesis was put forward 
regarding the origination mechanism of theinternal belt. This 
hypothesis explains very well the experimental facts regarding 
nature and energy spectrum of partioles within the internal 


rodiation belt. 


An sntirely different picture is observed in the study 
of the outer radiation belt. It may be taken as fixed, that 
the origination mechaniem of the internal belt cannot explain 
the existence of the outer bel. This was provied in 1960 
in the flight of Soviet space-craft. Apparently, in the vicinity 
of the Harth at distances of thousands and tens of thousands 


km operates unique "eoamic accelerator" of particles. 


To explain the nature of the “cosmio accelerator" requires 
simultaneous investigation of many physical phenomena in the 
space close to Earth. This necessitates const:uction of a 
espace systen, consisting of a number of satellites, conducting 
simultaneous measurements at various points of the space 


adjacent to Earth. 


Launching of the scientific satellite-stations "Electron-1" 
and "eleotron-2" is the beginning of such a system. Investigations 
conducted upto now have showa, that with the Earth's getting 
into the corpuscular flux, erupted from the Sun, i.e. with the 
appearance on the Earth of magnetio storms and polar lights, 


high-intensity ohanges ooour in the outer radiation belt of 
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the Earth. It means, that precisely at this time begins 


operating the "oirouzterraneous cosmic accelerator". 


The main problem, which should be resolved in the flights 
of"Electron-1" and "Electron-2" is the study of the internal 
and outer radiation belts of the Earth and the relate? physical 


ph enomenae 


Aboard of both the satellites ie an identical apparatus 
for measuring electrons and protons ox various energies. 
These measurements should enable to determine sinaultaneously 
at two points of the circuntérraneous space composition of 
emission in the radiation belts. The study by means of "Zlectron-1"' 
ie of the internal radiation belt of the @rth and .*e nearest 
to Earth "spure" of the outer radiation belt, at the same tine 
the ecientific station-satellite "Electron-2" outs through the 
outer radiation belt and passes beyond it into interplanetary 
espace, where the particles of radiation belt should not be 
present and the main type of radiation are the cosmic rays. 


The presence of identical apparatus on both the satellites 
makes it possible to depict the picture of the radiation 
belts dieposition in space and to tie-in the seasurezents, 
isplemented by various satellites at different distances froa 
the Earth. 


An extensive set of various devices permits to study in 


detail composition of radiations, to determine nature and energi: 
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spectrum of partioles, which make up composition of the- 


radiation helta. 


Various and abundant information is being received from 
"tElectron-1" and "Electron-2". Data obtained at present show, 


that the scientific instruzente function normally. 


Moscow agreement on banning nuclear teste in the outer 
space assures possibility of studying radiation belts with»ut 


interference from nuclear .explosions in the outer space. 
Address of K.I. Gringaus, Doctor of Technical Sciences. 


I would like to draw your attention to the region direotiy 
beyond the radiation belts, which, undoubtedly, has a high 
geophysical significance, but even considerably less known, 
than the radiation belts. I'am talking about the existence 
zone of high intensity flux of compmratively- low-energy 


electrons, the so called outermost belt of charged particles. 


Measuring results of currents, recorded in charged 
particles traps on the first Soviet Moon rockets of 1959, have 
shown, that after the exiit of rookets from the outer radiation 
belts the traps began recording fluxes of eleotrons with energies 
from 200v to 10=20kv, exceeding in magnitude the electron 


fluzes in the outer radiation belt at least 10 times. 


Subsequently investigations of the above zone were oontinued 
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by means of satellit<«s and space rockets both in USSR and 

in USA. Magnetio measurement have shown, that magnetic field 
in the region of the outermost belt of chargod particles 
continuously varies both in size and in direction. This 
indicated, that the electrons in this gone were not oaptured 
by the magnetio field of the Earth, since the magnetic trap 
for charged particles cannot exist here. Apparently, the 
electron fluxes of the outermost belt are able to affect most 


intensely the upper atmosphere, by entering it at high latitudes. 


Ia the outermost belt of charged particles completely 
Closed, i.e. does it exist in direction, opposite to Earth-Sun 
direction. This question will, naturally, arise, if we proceed 
on the assumption, that the outermost belt originates from the 


flux of acler plasma. 


Although the combination of tests, carried out upto the 
present time, does not pexsait as yet to give a final answer 
to this question, it still gives grounds for assuming, 
that thie belt is completely closed. The correctness of this 
assuaption is indicated, in particular, by the results of 


measurenents on the station "Mars-1'', 


Measurements conducted on "Hleotron-2"' should substantially 
supplement the information available at present about the 


outermost belt of charged particles. 
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Addrcas of Yuo D. Kalinin, Dr. of Physico-Mathenatical Sciences. 


Among the apparatus, set up on the space station "Eleotron 2" 
are two magnetometers, by means of which the investigation ia 
being conducted of the Earth's magnetic field and of the outer 
radiation belt. These magnetometers in their technical capacity 
and construction are similar to those used previously on the 
first and second Soviet space rookete, but enable to measure 


magnetic fields with an acouracy, greater, than the previous one. 


The atation "Electron-2" ia designed specially for the 
atudy of the outer radiation belt and is estimated for a long-tera 


operation. 


We hope to obtain data for clarifying question as to what 
happens to the outer radiation zone during the geomagnetic storms. 
Until quite recently the acientiste assumed, that the geomagnetic 
storm is a period, when the Earth and ite sagnetio field are 


bombarded by a flux of soler corpuscles ~ electrons and ions. 


The station "Electron-2" will permit to elucidate the 
time-behavior of the magnetosphere boundary, in particular to 
clarify, whether this boundary gets closer to Earth during the 
storms, ee it ie assumed, or not, and what ie the amplitude of 


ite oscillations in space. 


We should pause on one gore question. According to an 


agreement concluded between the Academy of Scidnces USSR and NASA 
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of USA on the peaceful investigation of the outer apace the 
implementas:on in 1965 is envisaged of a universal magnetic 
survey by seans of Earth satellites. Observations at 
tEleotron-2" are the first test of studying magnetic field 
variations of thé outer radiation zone with an ol. jest of 
estimating regularity of these variations during the future 


universal magnetic survey. 


At present the obtainable data are being processed, and 


the results will be published in scientific articles. 


"Pravda", 7 February 1964. 


SPACE SYSTEM "ELECTRON" 


N_ successes of Soviet science in the mastering of space; 


Over a month has passed since the stations “Electron-1" 
and "Electron-2" were launched into the circumterraneous outer 
space. The main object in the launching of these space stations 


is the simultaneous study of the Barth's radiation belts. 


Today we publish an artiole on the significance and 


construction of space system "Electron". 


16 Badiation belts of the Earths 
Boviet ecience and technique has opened the way into cuter 


space. Even the first flights of the satellites have produced 
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a lot of useful information about the outer space, resulted 
in discovery of new, as yet ufiknown to science, phenomen of 


nature - radiation belte of the Earth. 


Farther mastering of the outer space for practioal needs 
of mankind, such as extra-longrange radio-communication and 
reliable timely weather forecast, creation of extraterrestrial 
space laboratories, requires detailed study of the outer space 
properties. Launching of communication satellites, equipped 
with a composite apparatus for retransmission of television 
signals, metecrological satellites with automatic devices for 
meteorvlogical investigations require assured long-term performance 


of devioes in conditions of space flight. 


On 30th Jenuary 1964 a successful launching was accomplished 
in the Soviet Unior of a space syste consisting of two scientific 
stations - "Electron-1" and "Eleotron-2", placed into different 
orbits by a powerful oarrier-rocket. The creation of such a 
syetem opens new possibilities in the investigation of circun- 
terraneous outer space and is of primary significance for 
cosmic physics. By means of the scientific stations "Electron-1" 
and "Electron-2" 9 wide range is being conducted of measurenents, 
needed for deeper understanding of physical processes, taking 


place in various regions of the circusterraneous space. 


One of the main objects of the "Electron=-1" and "Eleotron-2" 
ie the study of inner and outer radiation belte of the Earth. 


The charged partioles flux in the radiation belts is very great. 
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Energy of many particles in the radiation belts is so high, 


that they are capable of ponetratins into the space-craft. 


The radiative irradiation is not only dangerous to the 
health of astronaute during a long term travel in the radiation 
belts, but also results in the property changes of various 
material, used on space objects. It has been fixed at present 
that the silicon solar batteries, uaed on satellites and space 
rockets, reduce the amount of produced electric power during 
irradiation by particles of the Earth's radiation belts. With 
very high irradiation the solar batteries may fail altogether 
which ie what has.happened to some American satellites after 
sharp inorease in the intensity of irradiation in the radiation 
belte ae a result of nuclear explosion, carried out by USA on 


the 9th of July 1962 at a high altitude. 


It is also known, that some tratesparent material loses 
ite traneparenoy under the effeot of irradiation and becomes 
opaque, which is specially unpleasant in opticai systems. Many 
organic substances, applied awa thin film for imparting to 
surfaces various properties, for instanoe, to olear the optios, 


disintegrate under the effeot of irradiation. 


The study of the behavior of various material in the outer 
space is the business of newborn scieuve - cosmic material 


supervision. 


To determine roliability of any material during the space 
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flight requires knowledge of radiation dose, likely to be 
received by the given sample of uaterial. To forecaat the 
radiation does the scientists have to know the state of 
radiation belte not only today, but to able to forzcast their 
etate for tomorrow. This requirce knowledge of the laws 
controlling 1adiation belts, to understand the nature of their 


coming into being and continuing. 


At present satisfactory explanation was given of the 
nature of the inner radiation belt of the Earth, discovered 
by American scientists on "Explorer-1". The effeot of cosmic 
rays causes disintegration of the nucleus of atoms in the 
composition of the Earth's atmosphere. During disintegrction 
of the atomic nuclei their compenents - neutrons - scatter to all 
sides and some of them escape from the atmosphere. life-time 
of neutrons is only 12 minutes. The deoay of neutron produces 
oharg.d particles - proton and electron. If decay of neutron 
ocourred in the vicinity of the Earth, the proton end electron 
are captured by the Farth's magnetic field and begin moving 
along a spiral trajectories, travelling from the northern 
hemisphere into southern and back along the magnetio lines of 
foroe. Prior to ite destruction the prrtiole travels hundreds 
of millions of times from one hemisphere into another. Each 
trip lasts less than one second. This circumstance indicates, 
that the Earth's magnetic field builds a "trap" for the charged 
partioles. In this trap aay accumulate many partioles, since 


at high altitudes above the Earth density of satter is very 


a 
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low and the particles, which move there very slow lose their 
energy. ‘hie hypothesis explains very well the experinental 
data on composition and energy epeotrum of particles in the 
radiation belt. Moreover, from the comparison of theory with 
experiment it is possible to ubtain information regarding the 
dcunsity of atmosphere at altitudes of over one thousand 


kilometrese 


An entirely different picture is ooserved in the outer 
radiation field, discovered by Soviet scientiste during the 
flight of the third artificial catellite. It may be taken for 
granted that the above analysed genesis mechanism of the 
internal belt cannot explain the existence of the outer belt. 
Therefore even now the outer radiation belt is a ryeterye 
Apparently, in the vicinity of the Harth at distances of 
thousands ard tens of thousands of kilometres operates the 
unique "cosmic accelerator" of particles. On basis of data, 
obtained as a result of the satellites flights, we know, which 
partioles are mainly specded up in this ".cocelerator". 


However, the arrangement of thie "accelerator" Je unkcowne 


When the Earth enters into corpusoular flux, erupted from 
the Sun, there are magnetic storms and polar lights. At the 
sane tine the-« are the sost intense changes in th: outer 
radiatica belt. It means, that at thie tise operate 


“oireumterraneous coamio accelerator". 


Thies is why for resolving the puzzle of cirousterraneous 
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outer space simultaneous investigation should be conducted 
within it of: various physical phenomena. This requires 
conetruction of a space system, coneicting of a nuaber of 
satellites, conducting simultaneous measurements in various 
regione of radiation belts. The launching of"Sleotron-1" 
and "Electron-2"' is the first step in thie direction. 


Explanation of the nature of the “cirounterranecous 
ecapic accelerator" will make it possible to resolve the most 
important science problems, Even now the existence is known 
of "cosmic accelerators'' of incomparably greater scale. During 
the eo oalled flares on the Sun acts “coamic accelerator", the 
force of which is thousand times that of the "circusterraneous 
accelerator". This solar accelerator produces particles with 
energy upto 10 billion electron volts. Billion times greater 
in dimension. "Acceleration", producing partioles vith 
energy upto a million billion electron volts, lies within our 
Galaxy. Finally, beyond the limits of our Galaxy there is 
existenoe of accelerators, generating particles of even 


greater energy. 


In order to understand the chain of these absorbing 
problems of the oreation of high-energy particles, making 
up the composition of cosmio rays, the beginning should be 
made from the most accessible region of the circumterraneous 


Space. 


(184) 


2e Orbits of "Electrone1" and "Eleotron-2". 


Orbits of space stations "Electron-i" and “flectron-2" 
were seleoted on the grounds of necessity for the sinultaneous 
investigaticn of the upper atmospheric layers, radiation 


belte of the Earth and circumtarraneous space. 


Moreover a number of other factors wrealaee tokcr into 
account @ conditions of radio-communication during the trafuai-sion 
of information from the stations to ground point., tho e :: once 


time of stations in the orbit, expusuc oy mi itiones to the cvne 


As a result of analyzing a number of possible versions 
for the space system "Electron" the selection was of two 
elliptical orbits with high eccentricity. This type of orbits 
provide for scientific invest tations within the vhele required 
range of altitudes. The first orbit lies within the most 
interesting regione of the internal radiation belt, partially 
intersects the outer and enoloses a region of space with 
irregular magnetic field, where the formation of unstable flux 
of particles causing polar lights takes pj.ace. The second 
orbit is partially in the inner belt, the most interesting 
regione of the outer radiation belt and interseots lying 
beyond the outer belt region with transient flux of low energy 
electrons, denoted in literature as the outermost built of 
charged particles. Altitude at apogee for the first orbit was 


taken at 7000 ka, which corresponds approximately to the outer 
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limit of the internal radiation belt, and the altitude at 
apogee for the second orbit was chosen within the range of 
65000-70000 km. Altitude at perigee for both the orbits were 


fixed in the range of 400-460 kn. 


Naturally, the focal axes of the space stations orbits 
(ice. the lines, connecting perigee with apogee) were selected 
of different direction. for the low orbit the location of focal 
axie corresponds to condition of a more favorable position in 
regard to the internal radiation belt. For the high orbit the 
position of focal axis in the orbital plane is chosen with 
a view of obtaining maximum poasible difference of altitudes 
in eimilar geographical latitudes during the fight on 
ascending and descending turns of the orbit, which is important 
from the viewpoint of scientific measurements during the 
investigations of the outer radiation belt. ‘he dip to equator 
of both the orbits is about 61°. The extent of the dip 
influences variation of orbital parameters under the disturbing 
effect ¢f the Moon and the Sun, and also due to the flatness 
of the Earth. ‘ith the chosen dip the perigee of the orbits 
will shift in time northward and, which specially important, the 
orbit of the space station "Eleotrone1" with this shifting of 
fooal axis will pase during a yeer through the whole thickness 


of the inner radiation belt. 


The orbital diagram of the "Electron" space system is shown 
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in Fig. 14%. Perigee position of the orbits in the northern 
hemisphere provides the most suitable conditions for radio- 
communication of space stations with receiving points on the 


ground. 


Moreover, when the stations are in the region of perigee 
the volume of information is maximum, since in thic recion 
besides the investigation of radiation belts measuremente are 


conducted in connection with the study of upper atmosphere. 


Fig. 14 = Orbital diagran of "Eleotron-1" aid 
"Electron-2", 


1- orbit of “Elactron-2" utation; 2 internal radiation 
‘belts; 3= orbit of "Electrou-1"'s 4. outer radiation 

belt; 5- the belt of low-energy charged particles. 

It is a known fact, that Earth satellites, moving alang 


the low orbits, have a limited time of existence due to their 
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inhibition in the upper layers of atwosphere. With increasing 
altitude of orbit the existence of the satellite increases, 
eince the inhibiting effect of the atmosphere decreases. For 
altitudes at perigee, corresponding to the orbits of the 
"Eleotron" aystem, the inhibiting effeot of the atmosphere may 
be practically disregarded. However with increasing altitude 
at apogee of the orbit upto some tens of thousands of kilometres 
the motion of the satellite begins to be affected by new 
factors - the attracting forces of the Moon and the Sun. 
Calculations havé shown, that with unsuitable combination of 
these forces the existence time of satellite on orbit with 
altitude at apogee 65000-70000 kilometres may well be just a 


few days. 


In this connection detailed investigations were carried 
out of the motion of satellites in orbits with high apogee 
and the moments were determined of launching, which assured 
a long term existence for the space station "Electron-2" on 


the chosen highly elongated orbit. 


The most expedient method of oreating space system on 
the above orbits was the simultaneous placing of two space 


stations by one carrier-rockete 


Availability in the Soviet Union of powerful space 
rockets made it possible to resolve the problen precisely in 


this way. However the practical placing of two satellites on 
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substantially difiering orbits by means of one carrier was of 
considerable technical difficulties. To place "Blectrone-1" 

and "Electron-2" into preset: orbits required separation of 

the first of them on the active flight section of the last 
carrier stage during the operation of its motor. Seperation 

of the "Electron-1" and to be implemented in a way, so 4s not 

to cause disturbing moments, affecting operation of the control 
system of the last stage and the accuracy of placing "Electron-2". 
In the separation of "Electron-1" its entry had to be prevented 


into activity zone of the jet-powered last atage. 


Both these difficulties were overcome by the application 
of a special reactive system, which assured separation of 
“Electron-1" from the last stage of the carrier-rocket at 
exactly present speed. The separation occurred without any 
disturbing effects on the further movement of the last stage, 
Besides the construction of "Electron-1" was devised in such 
a way, that the station would be most compact at the time 
of separation and would not have any highly projecting 


sectionse 


3. CONSTRUCTION OF SATELLIT#S AND THEIR 
PARATUS : 


"Electron-1"" and "Electron-2" are automatic satellite- 
stations, developed for a composite etudy of circumterraneous 
space. 

Figure 15 and 16 show the external view of satellite-stations 


"Blectgon-1'' and "Elec‘.ron-2". 
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Arranged on the: atside of the stations are the solar 
batteries, antenna systene, partof devices for scientific 
investigations and data units of solar orientation. On the 
oylindrioal seotion of the body are the rotating shutters of 
the thermo-regulating system. The special feature of the 
"Electron<-1" are the collapsible antennas and panels of solar 
batteries, opening after the separation of the station from 
carrier-rocket on command from the time-programming device. 
This is to provide for the separation of the station on the 
active seotion of flight. At "Electron-2", the panels of 


solar systens are fixed rigidly. 


In accordance with extensive program fox the study of 
circumterraneous space the "Electron" stations contain various 
soientifio devices for measuring at various points of the orbit. 
The results are recorded in memory devices, which accunula‘e 
scientific information and data on performance of the systens 
during one or several turns on the orbit (depending on the 


selected operation conditions of the memory). 


During the communication, besides the transmission of 
memorised information, there is the direot telemetric 
transmission of a great number sf parametera, recorded by the 
soientifio apparatus, ae well ae data regarding perforsance 
of all the eystesn aboard the station. Operation control of 
devices is impjemented in two ways ~ autonomously and by consands 
transmitted to the station along a special com: .ad radio-line from 


the ground stations. 
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The angular position of the "Eleotron" gtatione . 
in space is determined by the solar orientation data unite, 
the reading of whioh is recorded in the mesory sinultancously 


with measuring resulte of scientific instruments. 


Plight control of the space system "Electron" - measurements 
of orbital parameters, reception and recording of telenetric 
and scientific information, issue of commands for the outin 
and cut-off of apparatus are implemented by the command and 


measuring complex on the ground. 


Oommunication seances have confirmed, that the space systen 


"Electron't is reliably controlled on commands from the Earth. 


Let's stop now in more detail on the main problems, 
whioh should be resolved in the flights of "Electron-1" and 
"Electron-2",. As mentioned above, the main object of the 
"Eleotron" espace systen is the study of inner and outer radiation 
belts of the Earth and the related physical phenomena. With 
this ais on board of both the satellites is set up identical 
apparatus for measuring electrons and protons of various energy. 
These measurements should enable to determine the composition 
of emissions in the radiation belts sisultaneously at two pointes 


nf the olrous.terransous space. 


The soientific station "Electron-1" flies around the Earth 


at comparatively low altitudes (below 7000 km). Jae study by 
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means of this station is of the inner radiation belt of “he 
Earth and the nearcet to Earth “spurs” of the outer radiation 
belt. At th same time the station “Eleotron-2" cuts through 
the outer radiation belt and departs beyond ite liszits into 
interplanetary space, where the particles of radiation belts 
should not be present and the main type of radiation are the 


cosmic rays. 


The presence of identioal apparatus on both the satellites 
makes it possible to draw a picture of the spatial position 
of radiation belts and to tie the measurements of various 
satellites at different distances from the Earth. Some of the 
apparatus is inside an airtight container. Thea devices record 
particles of quite high onergy, namely ~- electrons «ith energy 
of over 2 millions elcatren volts, protons with energy over 
30 million electron volts ané photons with energy over 50 


kiloelectron volte. 


Particles of lower energy cannot penetrate ihto tue air- 
tight container. Devices for recording of these perticles ere 
set up on the outside of container. Radiation detectors are 
covered by the finest layers of substance. Their thickness is 
juet a few thousandth fractions of a milliaetr. These detectors 
are penetrated by electrons with energy over 50 kiloelectronvolts 


and protone with energy over aillion eleotronvolts. 


For recording particles of even lower energy the use on 


" Slectron-2"' is of the eo called spherical aualyser. The path 


Fig. 15 = Spece station "Eleotron-1". 


1= airetight container; 2- shutters of thermcregulating systen; 
3=- solar batteries; 4- antennas; 5- micrometevrite detector; 6- 
device for recording corpuscular radiation; 7- mass~-spectrom=tar; 
8= protun detector; 9- device for atudying energy spectrum of 
electrons in radiation belts. 


of the particles arriving in thie analyser is quite free of any 
obstacles. Deviating in electrostatio field, the particles move 
in a oirole. During the flight, the electrioal voltage,applied to 
the spherical analyser, is automatically switched-over, thereby 


capturing protons and electrons of various energy, starting frou 


100 eleotronvolts. 

Particles of low energy are measured also by the "trap" of 
oharged partioles, similar to those, by means of which in flight 
of Soviet espuce rockets discovery was made of the "geocorona" of the 
earth and the outermost belt of charged particles, lying beyond the 
outer radiation belt and consisting of comparatively low-energy 
electrons. Multiple measurements within the "geocorona” and in the 


outer belt itself by means of detectors of low-energy particles should 
considerably increase the asount of information regarding these 
regions of the circunterraneous spaces 
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On board the station "Electron-1"' transmitter "Mayak", 
emitting coherent radio-waves is set up. By observing these 
waves by meane of ground stations it is possible to follow 
the propagation of radio-waves and to determine concentration 


of electrons at high altitudes. 


Fig. 16 = Space atation "Electron-2". 


1- air-tight body of the station; 2- shutters of thermo- 
regulating system; 3- solar batteries; 42. antennas; 5- 
magnetometer; 6- data unite of solar orientation; 

7- spherical analyser for energy spectrum study of low- 
energy partioles; 8- device for the study of chemical 
composition of cosmic rays} J- device for the energy 
spectrum study of electrons in radiation belts; 10=- mass- 
spectrometer; 11= dewice for investigating X-ray radiation 
of the Sunj 12- deteotor of low-energy protons; 13¢ chorged 
particles tra”. 


On "Electron-1" the low-energy particles are recorded 
by a special counter combined with accelerating tube. For “he 


cathode protection of photoelectrio multiplier from the light 
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the crystal of the counte should be covered by some opaque 
material. No matter how fine is the foil, covering the 
orystal, it still prevents entry into the crystal of 
electrons with energy less than 10 kiloeleotronvolts. The 
accelerating tube in front of the crystal fille-ir. this gap, 
imparting to slow electrons additional speed by bringing up 
their energy to 10 kiloelectrovolts. Thus, the degiee on 
"Electron-1" makes it possible to record electrons from the 
lowest energies ( about 10 electronvolts) to some tens of 
thousands of electrovolts. This information should supplement 
the data obtained by means of the above devices on board of 
satellites. Thus, the extensive set of various devices 
enables to study in detail composition of radiations, to 
determine nature and energy speotruz of particles, composing 


radiation belts. 


The motion of radiation belts particles is determined 
by the magnetic field of the Earth. Therefore the information 
regarding the radiation belts should be supplemented by data on 
magnetic fields. Moreover, motion of particle of the radiation 
belts may result in the mneration of electric current, wh .. in 
turn induces an additional magnetic field. To record magnetio 
fields, at the most remote from the Exrth aatellite "Eleatron-2" 
are tvo magnetométers, which measure magnitude and direction of 
the magnetic field's intensity. One magnetometer has lower 


sensitivity, but has the facility to measure a sufficiently 
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high-intensity aagnetic field of the Earth. “he other 
Magnetometer is designed for recording of weak aagnotio 
fields, existing in the outer radiation belt and even at 


great distances beyond it. 


Concentration of various energy charged psrticles in 
the radiation belts and the magnitude of the magnetic fields 
inducee by these particles are closely interconnected. 
Simultaneous measuring of various particies and magnetic 
fields will provide a most important information about the 


radiation belts of the Earth. 


It is qui-e obvious, that investigation of the composition 
of the Earth's u,;er atmosphere has a great value. In the 
present article we would like to emphasize the possible existing 
bond between the radiation belts of the Earth and the composition 
of the upper part of the Earth's ataoephere. Particles of 
radiation belts "travelling" from the northern hesisphere 
into the southern sometimes end their life below those regions, 
where exist the radiatien belts. Under the effect of a nunber 
of factors, many of which are not yet discovered, particles of 
radiation bolts get "spilled" out of them and bombard the upper 
atmospheric layers. Thus, the radiation belts @ffect the 
Earth's atmosphere. On the other hand, it is possible, that 
some of thuse particles, which aftor acceleration and escape 
beyond the atgosphere become particles of radietion belte, 


originate in the upper layers of the atmosphere. Snt up on both 
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the scientific stations "Eleotron-1" and "Eleetrone2" are 
mase-spectroneters, which enable io determine chemical 


compositinn of the upper atmospheric layers. 


It ia quite possible, that besides the elerentary 
particles (electrons and protons) the finest dust particles, 
the eo called nicrometeorites of extremely small size, also 
revolve around the Earth. It was fixed by preceding teste in 
flighte of Soviet and American aatellites, the number of 
micrometeorites close to the Earth is greater than in the 
interplanetary space. ‘This is, apparantly, due to the fact, 
that close to Barth aicrometeorites, arriving from the 
interplanetary space, are supplemented by meteorites, long= 
time revolving around the Ear/h. "Eleotron-1" contains 
micrometeorite detector. By means of it, it is possible to 
record the numberof impacts on the path of -the atation's 


motion. 


"Eleotron-1" also contains devices, recording X-raye of 

the Sun. High-intensity X-ray radiatior 1: generated during 

a high-power blasts on the Sun, the so called "flares". Recording 
of Xerayo makes it possible to determino the activity state of 
the Sun and to elucidate the connsotion of these phenomena with 
the state of radiation belts. The construction of automatic 
laboratory, flying far from the Marth, will make it possible 

to investigate radiations reaching us frop the depths of the 


out@r space. 
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the greater part of cosmic rays originate beyond our 
Solar aystem. The atmosphere and the megnetio field of 
Earth are a substantial obstacle in the way of these rays to 
our planet. The "Electron-2" moves far away from the Barth 
and escepes beyond its magnetic field. Therefofe it contains 
devices for the recording of cosmic rays. Some of these 
devices permit not only to measure the general intensity of cosmic 
rays, but aleo to determine their chemical composition, ice. 
to define, which atoms nuolei and in what quantity are present 


in the composition of cosmio radiation. 


Even quite long ago people obaerved heavenly bodies very 
distant from us. This was possible due to the fact, that the 
human eye is capable of observing distant stars. The possibilities 
of modern astronomy have greatly increased, when besides the 
visible raye it was possible to observe also the invisible, 
radio-waves reaching us from the outer spacee A new science 


has emerged - radioaetronony. 


It is a known fact, that the Earth is surrounded by 
ionosphere, which reflects short, medium and long radio-wavesde 
It is because of thie property of ionosphere that the communication 
ie easy between radio-stations of the different continents of 
the Earth. But the same property makes it ‘moseible for 
radio-waves with wavelength over 100-150 metres to pass through 


to ue from the outer space. They reach ionoephere and are 
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reflected back into the space. Yet these waves carry a most 
valuable information regarding the distant regions cf the 


Univerae,. 


In order to record thene radio-wavesa, it is necessary 
to eacape beyond the Earth's ionosphere. The "Electron" 
satellites contain radio-receivers, which should mnke it possible 
to record the radio-waves with.wavelength 200 and 400 metres coming 
from space. There is no doubt, that these radio-waves will 


provide ve with most valuable information about the outer space. 


It is over a month now, that the successful flight of 
"Electron-4" and "Electrone2" is continuing. By 12 o'clock 
March the 12th 1964 "Electron-1" has completed 357 revolutions 
around the Earth, and 155 radio-communications were held with 
the satellite. "Flectron-2" has completed 44 revolutions and 


had 25 radio-communications. 


fhe extensive waterial, obtained during the month's flying 
of "Electron" stations, pertains to period of the calm Sun. 
Further measurements by means of "Eleatron-2" aud "Electron-1" 
will perait to etudy time variations of the circumterransous 


apace at various levels of the solar activity. 


CeN.Vernov, Associate of the Academy of Sciences 
of USSR, 
GeA-Skuridin,Dr. Physico-Mathematical Sciences, 


Yu.I.Logrohev,Master Physico-Mathematical Sciences. 


"Pravda", 15 March, 1964. 
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TASS COMMUN’? ?% ON THE LAUNCHING OF “ELECTRON=-3"' AND "EL‘CTAON=4" 


Tn accordance with investigation program of the upper 
aayere of the atmosphere and the outer epace launching was 
carried out in the Soviet Union on 11th July 1964 of a space 
system, consisting of two scientific stations (Earth satellitec) 
"Electron-3" and "Election-4", placed into substantially different 


orbits by one powerful carrier-rocket. 


The object of the launching is the continued composite 
investigation of the Earth's radiation belts, various radiations 
arriving from the depths of the outer space, magnetic field of 
Earth and physical cenditions in the upper layers of the 


atmosphere. 


The separation of "Electron-3" wae carried out in the active 
section cf flight with operating motor of the oarrier-rocket's 
last stage, which thereafter continued its flight and after 
picking-up the required speed placed into preset orbit the 


space siation "Electron-4", 


According to tentative,data, the space stations were 


placed into orbite with the following parameters: 


"Electron-3" - altitude at perigee 405 km, altitude at 
apogee 7040 km; 

"Rlectron-4" - altitude at perigee 459 km, altitude at 
apogee 66,225 kn. 
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Revolution periods of the stations are 2 hroe 48 mine and 


21 br. 54 min. respectively. 
The dip of the space stations orbits to eyuator is 60°52". 


Besides the devices for scientific investigations the 
stations have radio-transmitters "Signal" and "Mayak", 
operating on frequencies 19.943, 192954, 20.005, 30.007 and 
90.022 megacycles, and radio-telemetric systems for transmission 


to the Earth of the investigations results. 


Radio-telemetric information, received from "Electron-3" 


and "Electron~-4"' indicates normal functioning of all the systems. 


The coordination-computing center is processing the 


arriving information. 


"Pravda", 12 July, 1964. 


TASS COMMUNIQUE ON THE LAUNCHING OF SPACE STATION “PROTON-1" 


In order to assure the implementation of the planned 
investigation program of the outer space, a new high-power 


carrier-rocket was constructed in the Soviet Union. 


By means of this rocket scientific space station "Proton-1" 
with a set of measuring inutruments was placed into circumterraneous 


orbit ca 16 July 1965. 
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Total weight of the working load, placed into orbit 


(without the last stage of the carrier), is 12.2 tons. 


The "Proten-1" station ia equipped with special 
scientific apparatus for investigating cosmic particles of 


ultrahigh energy. 


The space atation "Proton-1" was placed into orbit with 
altitude at apogee 627 km and at perigee 190 km. Dip of orbit 
is 635° Revolution period of the station around the Earth 


ie 92.45 minutes. 


Besides the scientific and measuring instruments the 
atation has radio-transmitter, operating on ffequency 192910 


megacycles. 


Analysis of received telemetric information shows, that 


the apparatus on board space station tProten-i"operates norgallye 


The cnordination-computing center is conducting the 


processing of arriving information. 
"Pravda", 17 July 1965 


SPACE STATION "PROTON=1" 

After the launching of the first in the world artificial 
Earth satellite, which hae opened the new era of space flights, 
the Soviet soience and techuique hae attained considerable 


euccesse in the investigation and mastering of the outer space. 
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Construction of high-power carrier-rockets has enabled 
the Soviet constructors and scientista to accomplish the first 


in the world manned space flight. 


Further development of the rocket technique made it 
possible to construct heavy automatic stations, inhabited 
epacecrafta and to accomplish in them group flights with a man's 
extt into space. But the science sets new, progressively more 
composite problems of investigation and mastering of the putes 
epace, requiring construction of heavier space-rocket systens 


with even higher energy power. 


On 16 July 1965 in accordance with plan of upace 
investigations a successful launching was carried out by means 
of a high-power carrier-rocket of the acientific space station 
"Proton-1" into circumterraneous orbit with altitude at apogee 


627 km, at perigee 190 km and dip of orbit 63.5°. 


The total weight of the working load placed into orbit - 
space station "Proton-1" and the set of measuring apparatus, 


= composes 12.2 tons. 


Construction and succeasful production of the main cystens 
and individual stages of the new oarrier-rocket enabled to 
accomplish the placing into orbit of the complex scientific 


apparetus, included in the space station "Proton-1". 


The perfection of the new space carrier-rocket is specified 


by many technical indices, including the considerable capacity 
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of the main power units generating over 60 millions horse 


power. 


Launching of the new carrier-rocket with the scientific 
space station "Proton-1" proves the beginning of a new era in 
the study and mastoring of the outer space. It opens to 
science great possibilities in the investigation of circunterraneous 
and circumgolar space and of the depths «f the Universe through 
spacecraft of great weight, which will enable to conduct 


extensive scientific investigations. 


The world press highly acclaimed the merit of this new 


Soviet achievement in the mastering of the outer space. 


Scientific program of space station “Proton-1" is dealing 
with a number of fundawental physics problems of ultrahigh-envurgy 


cosmic rayse 


The apparatus set up on the station envisages: 


estudy of solar cosmic rays and their radiation danger; 
eetvdy of energy spectrum and shemical composition of 
particles of the primary cosmic rays in the enorgy range of upto 
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1C0,00C billion (10 electronvolts; 


-atudy of the nuclear interaction of coamic particlos with 
ultrahigh energy upto 1000 billion (4077) electronvolts; 

=determination of absolute intensity and energy spectrum of 
Galaxy origin electrons; 

“intensity and energy spectrum determination of Galaxy gamma- 


rays with energy over 50 milliohs eleotrovolts. 
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For over thirty years cosmic rays are being studied by 
physicists of many countries. These investigations resulted in 
discoveries, which revealed an iamense diversity in the nature 
of elementary particles, out of which is built the substance of 


the gaterial world surrounding uée 


Discoveiies, made in the study of cosmic rays, have laid 
the foundation of the newghere of science - , yeics of elementary 
particles, studying the nature of these particles, their inter- 
connections and conversions, seeking the most elementary “‘bricke" 
of materiale By investigating interaction of high-energy particles 
with substance, physicists study the main properties of elementary 
particles - their mass, electric charge, forces active between 
particles their structural peculiarities. For progressively 
deeper penetration into the interior" of elementary particles 


the physicists require particles of progressively higher energies. 


In the flux of cosmic rays, arriving on Earth from tne 
Galaxy depths, particles are present ( pretons and atomic 
neolei of elements) of most diverse energies; thousands, hundreds 
of thousands and even billions of billions of electronvolts. 
These partioles are by many orders gore energetic, than those 
obtainable in terrestrial conditions by means of the most powerful 


accelerators. 


The primary cosmic rays of high and ultrahigh energies, 
by invading the atmosphere, collide with the nuclei of its atoms 


and, by using up their energy at high rate, get absorbed in the 
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atmosphere. Therefore intensity of the particle of cosmic rays 
with high and ultrahigh energy is so low even at the height of 
the mountains, that they practically cannot be used for the exact 
quantitative measurements, which are necessary for resolving 


fundamental problems of the theory of elementary particles. 


However, if the investigations are conducted beyond the 
limits of the atmosphere, where the intensity of ultrahigh 
energy particles is hundreds of thousands times greater, than 
at the sea level, then it becomes possible to study the behavior 
of particles with energy of thousands and tens of thousands of 
billions of electronvolts. Investirations beyond the Earth's 
atmosphere can be accomplished only be means of artificial 
Barth satellites. In this connection there is a possibility 
in future to resolve one of the fundamental problems <- the 
search for elementary particles, in particulars, those forecasts 
by the theory of so called “kvars" (reactive kilovoltampere), i.e. 


particles with charge 1/3 and 2/3 of electron's electric charge. 


For carrying out the above investigations the construction 
is required of apparatus, capable of automatic sepuration of 
particles accordin; to <heir energies, to select from all the 
particles of cosmic rays only those with very high energies, to 
measure their enersy, determine nature of the primary particles 
(sepurate protons from the heavier atomic nuclei, and for the 
heavy nuclei - to determine their belonging to one or another 
chemical element), to study characteristics of their interaction 


ith the atomic nucleus of motter. 
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Until now the main obstacle for the use of apparatus, 
by means of which it would have been possible to resolve the 
above: problems, was the non-availability of sufficiently 
powerful carrier-rockets, capable of placing the artificial 
satellites of a weight required for the resolution of this 
problem into an orbit around the Harth. Actually, for the 
study of particles with energy of the order of 10'1240'9 


electronvolt the weight of satellite should be over ten tons. 


Fig. i117 = Scientific apparatus, set up on 
space station "Proten-1". 


1= spectrometer of cosmic rays particles of moderate energy; 
2- gamma-telescope; 3-8 complex of ionization colormiter; 
J- device for recording high-energy electrons. 


the present day space rocket technique has opened extensive 


possibilities for these investigations. 
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The construction of a new powerful oarrier-rocket and 
space station "Proton-1" has enabled Soviet scientists to 


develop the required scientific apparatus. 


Fig. 17 shows photograph of the complex of scientific 


apparatus, set up on the space station "Proton." 


This complex consiats of ionizacvion calorimeter with 
various measuring instruments 3-8, designed for energy seasurt- 
ments, determination of the nature of cosmic ray particles 
of high and ultrahigh energy and study of their interaction 
with matter; device for the study of high energy electrons 9; 
gamma-telescope for recording gamma-quantum of high energy 2; 
device for the atudy of chemical composition and energy spectruo 


of moderate-energy cosmic raya jie 


In order to study particles of cosmic raya with high and 
ultrahigh, energy, the ability is required to select from the 
whole divereity of particles, fal)ing on device, those having 
high energy, i.e. primarily thé energy of each individual 
particles has to be measured. ‘ith this object in view the 
Soviet physicists have developed an original method, embodied 


in a devioe, denoted as ionization calorimeter. 


Fig. 18 shows schematic arrangement of ionization 
calorimeter and of the set of measuring avparatuse for studying 


particles of high and ultrahigh energy. 


(208) 


The ionization calorimeter consists of a great number 
of steel plates, arranged between which are the scintillators 
of a special plastic. When high-energy particle falls onto 
ionization calorimeter it interacts with the atomic nuclei 
of iron atoms. As a result of collision secondary particles 
are produced, which in turn, colliding with iron atoms, give 
birth to particles of the next generation, etc. As a result the 
whole energy of the primary particle passes onto a great 
number of the seoondary particles, which are then absorbed in 
the thick block of the calorimeter substance (Fig. 18 shows a 
sketch of the avalanche development of the secondary particles). 
The absorbtion of energy is accompanied by a light flare in the 
plastic scientillators, moreover the intensity of the flare is 
proportional to energy, absorbed in the ionization calorimeter, 
i.e. proportional to the energy of primary particle ( the 
light flares are recorded by the photwelectric multipliers - PEM). 


: Hy 
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Fir: 18 - Diagram of the cet of ionization celorimeter. 
1 - graphite; 2 = pllyethylen; 3 = section; 
4 = PEM-I, II, III; 5 = Lead; 6 = Iron. 
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fo study the nature of cosmic ray particles - measuring 
of their clectric oharge - above the ionization calorimeter 
are arranged two special counters, in each of which the charge 
is measured independently. The use of tie two counters should 
substantially increase the eccurracy of measuring the charge 
will permit reliable separation of the primary high-energy 


protons from the heavier particles. 


Under the counter is a carbon block on one half and 
polyethylen block on the other. ‘hese blocks are the substance, 
interaction with which of the particles with high energy will 
be the ohject of investigation. Under the blocks of carbon and 


polyethylene are the reaction detectors. 


Polyethylene consists of iron and hydrogen atoms. Therefore 
in one half of the apparatus the reaction is studied of the 
ultrahigh energy particles with carbon atoms nuclei, and 


in the other - with nuclei of oarbon and hydrogen atoms. 


Results comparison of measurements amplemented by both the 
halves permits to separate in pure form the reaction on nucleus 


of hydrogen atoms, i.e. protons. 


Under the ionization calorimster is tne scintillation 
counter, whichjointly with reaction detector senarate particles, 


moving in a certain direction. 
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Moreover, set up on the space station “Proton-1" ie the 
apparatus for etudying electronic compone..t of high-energy 
coemio rays. ‘he principle of ionization calorimeter is applied 


aleo for the measuring of the energy of electrons. 


Among other problems, being resolved by tha scientific 
apparatus of the space station "Proton-1", high eignificance has 
the gauma-quantum recording of the primary cosmio radiation, 
energy spectrum determination of the ganma-quantum in the energy 
region of 10°=109 electronvolts, measuring of the energy spectrun 
and chemical composition of the primary cosmic rays of gatactic 
origin. subjected to the effect of magnetic field, intensity 
variation study of cosmio rays, energy spectrum and chemical 


composit.on study of solar cosmic rays. 


the scientific apparatus, constructed by Soviet scientists, 
is unique in ite scale and specifications. “or carrying out 
precise quantitative measurerents it requires working in the 


actual conditions of space flight. 


Ae a result of launching the first space station “Preton-1" 
the whole set of the scientific :pparatus, construction of the 
station and ite eysetems will be tested. At present the ecientific 
apparatus ie operating normally and has begun implementation of 


the planned program. 
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The space stotion "Proton-1" is a compoaite modern 
scientific labsratory. Besides the scientific apparatus it is 
equipped with instruments of telemetric and extratrajectory 
measurements, indication system of the station's position in 
space, programming dévices, active damping system, control 
instrunents of radio-command, power supply sources and 


thermoregulati:.5 system. 


Fig. 19 = Space station "Preton-1". 


1= panels of solar power unit; 2= air-tight bodys; 3- data unite 
of the system indicating position of the station's axes in space; 
4a external sheath; 5= antennas of telemetric, radio-command 
complex and of the complex of extratrajectory measurements; 6- 
chemical sources of current. 


“he internal air-tight body of "Proton=1" station 
protects it from the aerodynamic load and heat effect during ite 


placing into orbit. 
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To prevent excessive heating and eooling during the 
orbital flight the station's body ie covered on the outside 


by highly-effective thermoinsulation. 


The required tempcornture is maintained inside the air- 


tight body and normal pressure has ¢¢en provided fore 


The air-tight body of the station ie a cylinder with 
convex bottom. Inside it the rear and central portion is taken 
up by the scientific apparatus, position indicating system of 
the etation, electro- and radio-equipment, ielemetric instruments, 


and aleo units of thermo regulating units. 


Attached on the air-tight body from outside are the 
panels of solar batteries and the mechaniens of their opening, 
also the sensitive data units of the position indicating system. 
Disposed on the rear bottom are the units of electro- and 
air-damping with cylinders of compressed gas, gaé nozzles and 
control instruments. Also here is the external radiation 
heat-exchangere On the station's body are the antenna systems 
of telemetric and radio-command complexes and the complex of 


extratrajectorial measurements. 
Between the external reinforced shell and the station's 


body are the containers with chemical batteries. 


the complex set of the scientific avparatus forces to 


resolve a serious problem - transmission to the Harth with 
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high degree of accuracy of all the measured data. [nis is served 


by highly-informativetelemetric apparatus :n board. 


The reliable and exact neasurements of the orbital 
parameters are assured by the ground me..euring complex and 


the special signel radio-equipment on board. 


Operation of the sc'entific apparatus and all the systems 
of the station is controlled both by the programming device 


on board and by radio-ccemmande from the Earth. 


The indication system permits to determine the angular 
position of the etation in space at every moment and, therefore 
fixxs the direction of cosmic rays under investigation. The 
indication syetem includes combination of sensitive data units. 
The angular velocities of the etation are measured several 


times a day by means of gyroscopes. 


fo calm the station after separation from the carrier- 
rocket and imparting some negiigible angular velocity in 
respect of dl three axes there is a damping system with gas 
nozzles, high-pressure cylinders and control apparatus. 
The station's rotation at low angular velocity assures normal 
operation of solar battiries, a more uniform temperature 
conditions of the station and the "required eurvey" for the 


ecientific apparatus. 
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Lo provide temperature conditions required for the 
normal operation of apparatus, the station is equipped with 


thermo-regulation syaten. 


The complex set of the board apparatua with continuous 
operation of the main systems required construction on the 


station of hich power solar unit. 


Solar batteries provide power supply to the apparatus 
on the sunny side of the orbit and recharging of the chemical 
buffer battery for power supply on the shady side of orbit, 


when the station is not lighted by the Sun. 


Solar batteries are arranged on special panels, which 
prior to the station's placing into orbit are laid in the 
shape of «runcated pyramid. In orbit the panels open out and 
are fixed by a special device, forming something like a four- 


cone screWe 


Heavy artificial Earth satellites, similar to space 
station "Proton=1"', equipped with apparatus of the type of 
ionization calorimeter, open out wide prospects for the study 
of a vast sphere of problems, which are lonz awaiting for 
their resolution. ‘These incluije primarily precession measuremente 
of the probability of collision of protons with protons at 


2401 


energies 40' electronvolts, of protons with composite 


44 


nuclei at energies 1017240 electronvolts, study of the process 
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of collision of ultrahigh energy particles (birth of secondary 
particles, their energy distribution and some other parametere). 
these investigations are necessary for penetration into the 
structure of elementary particles, study of the innermost 


secrete of the micro-world. 


Similar investigations, conducted in terrestrial conditions 
by means of enormous accelerators, require construction of 
progressively more powerful and expensive accelerators. However, 
the accelerating technique places a natural limit on the 
attainable energies, approximately of 1000 billion electronvolts, 
and, apparently, during the next few years this type of 
accelerators will not be constructed. Investigation of the 
properties of elementary parvicles with ultrahigh energy by 
means of apparatus at "Proton-1" is an essentially new step 


in the investigation of cosmic rays. 


Study by meane of this apparatus of the chemical 
composition of cosmic rays, their diatribution according to 
energies will enable to eluoidate, how the "“acceleratora'' 
which communicate to particles enormous ene gies, "work" in 
the interior of Glaxy. These inveetigations will bring use 
closer to understandin: those processes, enomenal in scale, 
which control development of Galaxies and, perhaps, of the whole 
Universe » 


"Pravda", 7 Auguat 1965. 
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TASS COMMUNIQUE OF THE LAUNCHING OF SPACE STAYION "PROTON-2". 


In accordance with inveetigations program of the outer 
space launching was euccessfully accompliehed in the Soviet 


union on < November 1965 by means ¢* a high power carrier- 
rocket of a heavy scientific space station "Proton-2" and a 

ect of measuring apparatus. The total weight of working load 
(without the last stage of the carrier) eame as in the launching 
of space station “Proton-1" composes 12.2 tons and is the 


highest working load, placed so far into the circumterraneous 


orbit. 


The space station "Proton-2" is placed into orbit with 
altitude at apogee 637 km and at perigee 191 km. Ihe dip of 


orbit is 63°30', revolution period 92.6 minutes. 


The "Proton-2"' station is equipped by special scientific 
and measuring apparatus for the continued investigation of 


ultrahigh energy cosmic rays! 


- study of solar cosnio rays and their radiation danger; 

- wnergy epeotrum and chemical composition etudy of cosmic 
raye in the interval of energies upto 100 thoueand 
billion electronvolte; 

- nuclear reaction study of cosmic particles with ultrahigh 


energy of upto 1000 billion electronvolts; 
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- absolute intensity and energy spectrum determination 
efg@aotic origin electrons; 
- intensity and energy spectrum determination of Galaxy 


gamma-rays with energies over 50 million electronvolts. 


Besides the ecientific and measuring apparatus the station 
contains radio-tranemitter, operating on frequency 19.545 


megacycles. 


Analysis of received telemetric information shows, that 
the apparatus on board the space station "Proton-2"' operates 


normally. 


Coordination-computing centre is conducting the processing 


of incoming information. 


"Pravda", 3 November 1965. 


TASS C.MMUNIQUE ON THE LAUNCHING OF SPACE STATION “PROTON=-3", 


In accordance with the program of outer space investigations 
in the Soviet Union on the 6 July 1966 a successful launching 
was accomplished by means of a high-power carrier-rocket of a 
heavy space station "Proton-3" and a set of ecientific and 


measuring instruments. 
Space station "Proton=3" ic placed into orbit with altitude 


at apogee 630 km and at perigee 190 km. the dip of orbit ie 


63.5 devrees. Revolution period 92.5 minutes. The “Froton-3" 
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station ie equipped with special scientific apparatus for 


continuing compesite investigations of cosmic rays! 


- study of solar cosmic rays; 

= energy spectrum and chemical composition study of 
cosmic raye in the interval of energies upto 100 thousand 
Billion electronvolts; 

enuclear reaction study of cosmic particles in the 
region of energies upto 1000 billions electron volts; 

absolute intensity and energy spectrum determination 
of galactic electrons; 

= the search in primary cosmic rays of particles with 


fractional electric charge. 


Besides the scientific and measuring instruments, tao 
space station contains radio-tranemitter, operating on 


frequency 19.545 megacycles. 


fhe analysis of received telemetric information shows, 
the apparatus on board space station "Proton-3" functions 


normally. 


The coordination and computing center is carrying on the 


provessing of incowing data. 


"Pravda", 7 July 1966. 
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SOVIET UNIQUE EXPERIMENT "PROTON". 


B.P. Konstantinov, Vice-President of the Academy of 
Sciences USSR hae stated in regard to the recently accomplished 
in USSR successful launching of a heavy scientific space station 


'Proton-3". 


With the launching of "Proton-3" the implementation 
continues of the program of studying cosmic rays, begun by 
the launching of scientific stations "Proton-1" and “Proton-2". 
One of the very important questions is the investigation of 
speotra and charge compsotion of high and ultrahigh energy 
particles and the study of conformity in their reaction with 
nuclei « Wa must remind, that the question 4s of the energies 
of particles, unattainable for the presently active and 


planned accelerators. 


Tentative results were obiained on "Proton-1" of the 
effective cross-section of protons reaction with nuclei ve. 
energy. Measurecente, conducted in the range of energies 
from 10 to 1000 milliards of electronvolts, have shown, that 
the reaction cross-section increases with the rise of protons 


energy, probably, by tens of percents. 


Since thie result with reliable confirmation will be 
of very high value for the further development of the theory of 
elementary particles, the same experiment is being repeated on 


"Proton-3" in better conditions and with better statistics. 
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On "Protone1" for the first time has been measured 
directly the energy spectrum of the cosmic rays primary 
particles upto energies of 100,000 billions of electron- 
volte; unexpected resulte were obtained of the anomalously 
high intensit; of electron flows with energies of hundreds 


of millions of electronvolts in proximity of thekarth. 


Apparatvs, set up on "Proton-1", made it possible to 
begin the study of the composiion of the primary cosmic rays 
within the sphere of very heavy atomic aiclei. It is interesting 
to mention, that prior to the launching of space station 
“Proton-1" by joint endeavours of many Soviet and foreign 
ecientiats .he recording was made in the primary cosmnio rays 
of just a few nuclei with charge of about 40 units. One 
flight of "Proton-1" has permitted to widen out appreciably 
our information on the fraction of nuclei with charges 40 and 


50 in cosmic rays. 


The launching of "Proton-2" had primary object to eheck 
and confirm those new and largely enexpected results obtained 
on “Proton-1". “he amount of scientific information obtain-ed 
en "Proton-2"' exoeeds hundreds of tivey that obtained on 
“Proton-1"". 

Space station "Proton-3" ie in principle a space scientific 


laboratory. “he weight of the station is over twelve tons. 
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The wo main objects of the scientific station "Proton-3" 
ie the continuation of investigations begun on “"Proton-1" and 
"Proton-2" with the setting up of a nuaber of check tests, and 
carrying out of new investigations on particles with fractional 


charge. 


The present-day theory indicates the possible existence 
of fundamental elementary particles, out of which all the 
highly-reacting particles are made up. One of the types of these 


fundamental particles has a fractional electric charge. 


Only the experiment can anewer the question whether such 
particles are existent in nature. If they do exist, they should 
originate in the particle collision of cosmic rays of ultrahigh 
energy with atoms of interstellar matter. Therefore their 


discovery ia possible in the composition of the primary cosmic rays. 


Set up on "Proton-3"' is a new composite scientific 
apparatus for the search in the primary coemic rays of elsmentary 


particles, the so called reactive kilovolt-amperes. 


Moreover, on "Proton-3"' the effective prea of the apparatus 
for the study of superheavy nuclei in the compoeition of cosmic 


rays ie enlarged almost ten times. 


By launching ot the scientific space etations series 
"Proton" new possibilities have been created for investigation 


of high and ultrahigh energy particles in cosmic says. These 
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investigations have already produced ecientific results, 
which will help to develop our concepts in a number of spheres 


of physics and astrophysics. 


On basis of tho carried out investigations it is possible 
now to outline the way of their future development. It may be 
expected, that by means of the heavier space stations physical 
laboratories will be constructed beyond the atmosphere, which 
will enable us to study the finest processes, taking place 
in the collision of particles with enormous energies, and the 
gigantic processes will be studied within the depthe of the 


Universe. 


"Krasnaya Zvezda", 10 July 1966. (TASS) 


TASS COMMUNIQUE ON THE LAUNCHING OF "COSMOS=1". 


16 March 1962, the Soviet Union has carried out *he next 


launching of the artificial Earth satellite. 


According to tentative calculations the satellite came 
out into orbit with perigee 217 km and apogee 980 km. Period 
of the satellite's revolution is 96.35 minutes. Orbital inclination 


is 49°* 


On board the satellite ‘3 stientific apparatus, xadio- 
telemetric system, radio-transamitter, operating on frequencies 


20/003 and 90.018 megacydles. 
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Observations of the satellite and reception of telemetric 
data is carried on by ground pointe of command and measuring 


complez, located in the territory of the Soviety Union. 


On 16 Maroh the satellite will pass abowe the following 
towne: New-York at 19 hree 46 min. Addis Ababa at 20 hra. 14 min. 
Wellington at 20 hrs. 50 min., LoseAngeles at 21 hre. 18 win., 


Ottawa at 21 hre. 27 min., Melbourne at 22 hre. 26 min. 


The launching of the artificial Earth satellite is the 
continuation of the program for investigation of the upper 
atmospheric layers and outer space, for the implementatios: 
of which in 1962 a series of launching will be carried out 
from wrious cosmodromes of the Soviet Union of Artificial 


Earth satellites. 


The ecientific program of these investigations envisages: 

- concentration study of charged particles in ionosphere 
with the objeot of investigating propaation of radio-waves; 

eatudy of corposcular flux end low energy particles; 

=- energy composition study of the Sarth's radiation belte 
for estimation of radiation danger during long-term space flighte; 

#-primary composition and intensity variation study of cosmic 
rays} 

-study of the Earth's magnetic ‘ield; 

=study of the meteoric matter »fract on construction details 
of space objecta; 


-distributio. and formation study of clouds in the Barth's 
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Moreover, many construction details of the cosmic vehicle 


will be worked out. 


Separate communiques wii be publiehed on the launcaing 


of this aeries of satelities. 


Ae a result of accomplishing the marked prograz Sovi.et 
solentiats will obiain new possibilities for investigating 
physice of the upper layers of the atmoaphere and the ovter 


epace. 


"Pravda'', 17 Maroh, 1962. 


HUNDRED SPACE-PROBES. 


Over three and a half years ago, on the 16 of March 1962, 
Soviet artificial satellite "Kosmos-1" was placed into orbit 
around the Earth, which laid the foun:ation for the extensive 


investigation program of circumterraneous cosmic space. 


During the last few years in connection with considerable 
frontal expansion of theoretical and experimental work, steady 
development of rocket techndqua.: and improved methods of 
investigations our concepts regarding the cosalic processes 
have beoome enriched to a considerable extent. Various 
grandiose phenomena of nature, such as solar activity( for 
instance, chromospheric flares), ionospheric and uwagnetic 
disturbances, Plar lights and many others, have ceased to 


appear isolated from each other. Moreover, they cou:.d,obviously, 
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be un ersteod only by studying the interdupondence of these 
phenomenae It is precisely this problem being pursued by 
many investigations, which are being conducted by Soviot 


scientists on "Keemoa-1",. 


Now, when the launching has been completed of one 
hundredth "Kosmos", a considerable amount of informatioa has 
been obtained both on scientific and applied problems, 
connected, in particular, with construction details improvement 
of the space vehicles, working of the orientation systems, 
providing of reliable protection against the dangers of 
radiation, conditions investigation of the entry into atmosphere 
and landing in a preset area. Among the results of scientific 
investigations, data on radiations of inner and outer zone of 
radiation belt is of undubitable practical interest. Due to 
long-term measurements on "Kosmos" satellites radiation doses 
were determined inside the satellites and in the surrounding 
espace at altitudes of their flight. Thies radiation was 
investigated against the solar and geomagnetic disturbance. 
‘che obtained results have enabled to confirm the nature of 
recordable penetrating radiation. At the same time distribution 
and intensity were studied in detail of the charged particles 
in areas of the Southern Atlanticse and the coast of Brazil, 


where azomalies of the geomagnetic field are evident. 
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Yesidos these data, significant for the cheekin,; of 
radiation environment in the nearest space, where pagsed the 
routes of our "Vostoke" and "Vookhods", was the consequence 
study of high-altitude thermonuclear bloat, carried out by 
Americans on the 9 of July 1962. Powerful penetrating 
radiation of explosion products has considerably increased 
the irvadiation dose (specially during the first day after 
the explosion), to which the space men would have been 
subjected to an altitude 200-300 km even behind the quite 
solid protection. As shown by the subsequent measurements 
on “Kosmos” satellites, the artificial radiation belt, formed 
after the explosion did not get “dispersed” for a long time 
at high altitudes, specially in the vicinity of equatorial 


plane. 


Of highest interest to geophysicists are the flux 
investigations of low-energy electrons and ions. ‘These 
radiations are not dangs“ous to space men, but they 
appreciably affect the basic processes in the upper atmosphere, 
euch as polar lights, intensity variation of magnetic field, 
density and temperature rise of the atmosphere. The charged 
particles, generally denoted as "geoactive corpuScles} were 
investigated for quite some time by the instruments of 
"Kosmos" satellites. Discovery was made of "softer" particles - 


eleotrons with energies of some tens of electronvolts, formed 
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in the ionization of the upper atmosphere by solar ultraviolet 
radiation. H“istribution of these and higher energy electrons 
in relation to magnetic lines of force and their variations 
provide the grounds for assuming existence in the upper 
atmosphere of electric fields, which affect the dynamic 
processes in the Barth's magnetosphere and on the reaction 

of magnetosphere with "solar wind" - plasma flux continuously 


blasting it. 


According to program of universal magnetic survey experimental 
data were obtained by measuremente with a special construction 
device - proton magnetometer - regarding the intensity of 
geomagnetic field at altitudes of about 300 km from the Earth's 
surface. The investigations included also sources of the 
variable magnetic field and extent of their effeot on the 
variations of the fields mean values in the vicinity of 


the Earth. 


Regular background measurements of the prinary cosmic 
raye and their intensity variations have enabled to follow 
some conformities, connected with solar and geophysical 
phenomena, and to obtain a definite information regarding the 
nature of high-energy particles and processes, occuring in 


the interplaretary space. 


Considerable attention was paid to the study of terrestrial 


donosphere and propagation conditions of radio waves. Concentration 
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of electrone and ite orbital variation were investigated by 
ground-stations recording of radio-signals from board 
transmitters "Mayak". Various large = and emall - scale 
ionepheric- nonuniformities were also investigated. The 
majority of these nonuniformities, connected, apparently, 
with ionospheric and magnetic disturbances, is on the level 


of the maximum electronic concentration layer in the ionsphere. 


By means of various types of charged particles traps, 
concentration and temperature was measured of icns and 
electrons in ionosphere during a period, close to the minimum 
of 11-year cycle of solar activity. Asa nannies considerable 
change was discovered in altitude distribution of charged 
particles concentration in comparison to 1958, when the Sun 


was the most active. 


Considerable changes during the period between the 
Maximum and minimum of solar activity were noted aleo in the 
neutral atmosphere. According to data on the drag of "Kosmoe' 
satell&tes due to aerodynamic resistance forces distribution 
wae calculated of atmospheric density and variation estimated 
in the interval of altitudes from 170 to 300 km. This is of 
the highest value for predicting the existence time of satellites 
and especially of the piloted spaceships. D:ta were obtained 
also for higher altitudes. It ia interesting, that density 
reduction in 1964 in comparison to 1958 at 300 km altutide was 


several times, and at 400-500 km - almost huhdred times. 
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Several "Koenoses"' were equipped for studying arth 
refleotad infrared and ultraviolet radiation, distribution 
of atmoepheric radiation in altitude, etc. The results of 
these measurements are of high value for geophysics and at 
the same time provide important information for improving methods 
of meteorological forecasting and other objects. Of high 
practical value were also density measurements of the finest 
‘dust particles - micrometeors and their effect on the eur face 
of solar batteries, optical instruments and construction 


details of satellites. 


Naturally, it ies practically impossible to name ali the 
authors of these and others experiments not mentioned here. 
An extensive sphere of work was implemented by groups of 
specialiete headed by Ya.L.Alpert, S.N.Vernov, K.I.Gringaus, 
Sh.Sh. Dolginov, VeleKrasovekii, AI. Lebedinskii, T.N.Nazarova, 


A.B. Severnyi and many others. 


Ine success achieved by Soviet science in the study of 
cosmic space, is a great contribution into successful accomplishment 
of such achievements, as long-term flighte of Soviet spaceship 
satellites "Vostok"' and crews of cosmic ships "Voekhod", the 
use of artificial Earth satellites for radio-communications, 
tranemiseion of television programs. Accumulation of experimental 
results of cosmic investigations places on tne day's agenda 


questions of creating new modern theories for explaining the 
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nature of diverse key processes,taking place in the Earth's 
atmosphere. The program of scientific investigations on 
Soviet artiticlel Earth satellites “Kosmos" is of primary 
significance for further study and practical use of the 


circumterraneous space for the good of mankind. 


"Izveatiya", 18 Decemter 1965. M. Marov, Master of 


Physico-Mathematical Soiences. 


QUANTUM GENERATOR _IN SPACE. 


In 1954, as we know, Soviet ecientistea academicians 
N.G. Basov and A.M. Prokhorov have constructed the first 
quantum generator on a cluster of ammonia molecules, which 
radiated electromagnetic waves 1.25 cm in length. Simultaneously 
and independently similar generator was made by American 
investigators G. Caiger and H. Tawns. Ouring the years since 
then a new trend was born in physics - quantum electronics, 


which has now become one of th® leading branches of science. 


About a year ago quantum device has practically came 
out into space. 26 November 1965 an artificial Earth satellite 
"Kosmos-97" was placed into orbit in the Soviet Union. On Board 
zuee a quantum generator, developed and constructed by a groun 


of scientists and engineers under the supervision of Academician 
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N.G. Bosov and Prof. MN.I. Borisenko. By now the specialists 
have totaled up the resulte of this most interesting experinent. 
"Pravda" correspondent has asked N.G.Basov to comment on these 


resultsee Here is what he said: 


- Devices, based on the quantum principle, have a number 
of advantages over the ordinary generators of electromagnetic 
waves. ‘The molecular oscillator is not of high power, but the 
stability (constancy ) of its radiation frequency ie very much 
higher than the indices of the best quartz (crystal) oscillators. 
This ies what has specified their application in radio-technique 
as high-frequency generators, due to which the sensitivity 


of receiving apparatus has become many times higher. 


The use of molecular oscillators in the board instrume‘nte 
of artificial Earth satellites will make it possible to 
establish communication with space vehicles, their control and 
tranemiesion of telemetric information at enormous distances. 
Moreover, in this case the accuracy of the time-progranming 
devices and trajectory control system will be considerably 


enhanced. 


Simple in construction quantum osciliators on annonia 
could be used ashigh-atability frequency generators on board. 
They are stable against vibrations, compact and long-lasting. 


the first test of quantum standard of frequcny( time) was set up 
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on the satellite "Kosmos-97". he satellite was flying 
along an orbit with altitude at apogee 2160 km, and at perigee 
=221 kme One of the modified versions of "Kosmos" satellite 


with solar batteries was used for the test. 


The molecular oscillator is fitted on the outside of the 
sateliite and covered with a jacket. Through air-tight leads 
the oacillator is connected with the instruments inside the 


satellite. 


The transmission of scientific tests results to Earth 
was by means of multichannel radio telemetering. For determination 
of coordinates and velocity vector the satellite is equipped 
with an orbital radio-control. ‘hia helped to determine the 


satellite's orbit and to predict its flight. 


Operation of moleculer oscillator was controlled by a 
special command radio-line from ground stations and independently - 


by means of time-programming device. 


For the first time during the flight the molecular 
oscillator was tested in conditions of natural vaccum, the effect 
of weightles. 1e¢ses and of other factors of cosmic flight on g$he 
oscillator's performance was checked. Frequency comparison of 
molecular oscillator on board with the ground standards was 
conducted by means of a two-way radio-communication system. 

Data analysis of telemetry and frequency teste has enabled to make 


deductions required for further constructive development of quantum 


(233) 


Fig. 20 - Artificial satellite "Kosmos-97". 


10 scientific instruments compartment; 2- molecular oscillator; 
3- solar battery; 4- buifer batteries block; 5= thermoregulation 
syatem; 6= servosystem block; 7- position transducer of satellite. 


frequency standards on board with an object of constructing 


commercial samples of devices for widespread application. 
"Pravda", 1 November 1966. 


BIQLOGICAL ORBITING LABORATORY: 


Increased duration of a man's flights into cosmic space 
and the rising difficulties of the set probiems require 
preliminary intensive vhysiological investigations in conditions 
of the actual space flight. These investigations are directcid 


to study the functional condition of no live organism. the hirhest 
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value in these investigations is attached to th» study of cffect 
on living organism of factors, connected with the absence of 
terrestrial gravitation, and also the effects of cosmic 
radiation. ‘hese investigations should result in construction 
of systems and means, enhancing the stability of organism in 


conditions of cosmic flight. 


Resolution of this problem is bound with penetration 
into finer working mechanisms of various physiological systens 
and requires application of composite methods of investigation, 


which could be carried out only on animale due to the following.: 


- possibility of using composite methods (implantation 
of probes into the heart, into individual sections of vascular 
charneh, withdrawal of blood in a sufficient quantity for carrying 
out of various biochemical investigations, isplanting of electrodes 
into cerebral formations, etc.), which would enable to resolve 


the main questions of cosmic physiology; 


= possibility of approving new systems and means, which would 
enhance the stability of organism to adverse effect of factors 


in cosmic flight; 


= possibility of conducting biological recconnaissance of the 
future routes of cosmic flights; 

= pyesibility of conducting invesatirations on cellular level 
(microscopy, enabling to determine fine structural changes in 


cellular formations). 
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On general recognition of Soviet and foreign investigators, 
the most defined changes, marked in the living organism in test 
conditions, will be in the activity of cardio-vascylar system, 


which is largely responsible for the vitality of organiem. 


Hence the great interest of scientists to the working 
of the heart and of the whole circulation system in such unusual 
conditions is not just casual. the medico-biological test, 
which is being conducted on the specialized Earth satellite 
''Kosmos-110", is dealing with further intense study of this 


question. 


Fig. 21 - the outside view of the main animal’s cabin. 


the study in the preeent test is of one of the moet important 
problems of cosmic physiology - the state of neuro-reflex regulation 
of cardio-vascular system. the following set of investigations is 


being implemented with this objects 
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= gauging of arterial pressure by means of a probe, 
implanted in the arterial oanal of the enimal; the same 
probe is used for administering pharmacological preparations, 
which permit to estimate the functional state of reflex 
regulation of the blood-circulation system; 

- recording of the biocurrents of the heart by means of 
implanted electrodes; 

- recording of a pulse curve from the carotid artery, 


brought out into a skin flap; 


-recording of seismooardiogram and respiration. 


Moreover, electrodes are implanted into peripheral 
nerves ( sinue nerve), which provides the possibility to 
estimate the activity of the cerebral central formations, 


controlling the vascular tonus. 


{wo separate cabins are fitted on the artificial 
satellite "Kosmos-110" fo: the test animals - dogs Veterok anu 
Ugolek. The chief test animal is Veterok, the second aninal 
is for testing. The cabin of the chief animal, besides the 
systems and units, present in the second cabin, has a pharmacological 
container, vessels for keeping pharmacological preparations. 
Mounted on the same cabin is an air system, operating on 
compressed gas and serving both the cabine for supply of food and 
pharmacological means from corresponding vesscelse 

the outeide view of the chief animal's cabin is shown in 


Pige21e 
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the dog could adopt different positions in container. 
It is wearing a special coraetsuite for fixing it in the 
cabin and for attachment of various data units and communications, 
serving for scientific investigations and feeding(Fig. 22). 
The clearly visible in Fig. 21 the transparent hood with 


air-intake permits visual observation of the dog. 


he diagram of the cabin is illustrated in Fig. 23. The 
air-tight container 1 of the animal ie made oi aluminium alloy 
and attached are the food container 2 and pharmacological 
container 3, aleo made of light alloys. fhe transparent bell 
4 ig made of organic glass. On top of container 1 is a block 
of physiological data units 5. Under the dog's stomach on the 
floor of container 1 is a collector of fluid waste 6, and 
hehind the dog - collector of solid waste 7. Under the floor 
of container 1 is an air-system with cylinder of compressed 
gas 8. In a separate compartment 9 are the ventilators, 
filtere and some other unite and devices .f the life-protecting 
system of the animal. 

the “ood container 2 is meant for the storing of food eupply 
for the whole flight and its feeding to the dog along the food 
line 10. In container 2 are elastic vessels, in each of which is 
etored food supply; the vessels are connested to the common container 
and food line 10. Pipes connecting vessels with container have 
shutters, which are vpened by the actuator mechanism on command 
of the programming device. the feeding from the vessels is along the 


pipe 116 
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The nnimile nre fad by paste=like food, placed in nortiona 
ir, plastic containers, whence it ia aqucozed by pnoumatic devices 
directly into the animal's stomach. The command for focding arc 
given from the command device according to program, fixed on 


earth and corrected, when necessary durin; the flicht. 


The feeding of medico-biological preparations from the 
pharmacological container 3 is along the hose 12 on comand of 
the programing device. The preparations are fed by pressure of 
compressed gas, conve,-:i into container 3 from the air system along 


the pipe 11. 


Fige22: "Kosmos-110" has the following systems on board: 


4) Conditioning and regeneration of air in the 
animals cabins; 

2) Ventilation of cabins; 

3) Disposal of solid and fluid waste, 

4) Animals feeding. 
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5) administration of pharmacological preparations ; 
6) control and regulatioin; 


7) telemetry. 


the conditioned air is fed inside the animal's container 


through air-intake 13 of the transparent bell 4. 


Ventilator 14, activated by electric motor, sucks the 
air out from container through collector of solid waste 7? and 
filters 15, which serve to clean the air from drop moisture and 
harmful admixtures. Rarefaction caused by the ventilator 
in animal's container provides for the arrival of fresh air 
in container through the air-intake 13. In order to increase 
the reliable working of system, special electronic unit 16 
cuts in a duplicating ventilator 17 in the case if veutilator 
14 should stop. since in conditions of weightlessness suspended 
solid and fluid particles may accumulate in the air of the 
animal's container, special programming device cute-in for 
half a minute every two hours of the flight an additional high- 


power ventilator 18 for their elimination. 


In the control and regulation system the use is made of 
electronic command programming devices for giving the required 
signals to actuators, sensitive elements for recording parameters 
in syotems and actuators of electric, pneumatic and mechanical 


typee 
Siznals of physiological data units 19, mounted on the 


corget-suites of animals, and traneducere of various paranetors 
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in oyatema, and also signale for the foeding and implementation 
ef various commande are transmitted t. the mreund coordination 
and computing center, which preecenses this information, by meaana 


of radio telemetric system. 


Fig. 23 = Diagram of the cabin. 


4 the animal's container; 2- food container; 3-= pharmacological 
container; 4- transparent bell; 5= block of physiological data 
units; 6- collector of fluid waste; 7- collector of solid waste; 

8=- cylinder of compressed gas; 9- separate compartment with 
ventilators, filters and some other units and devices of the 
animal's life protecting system; 10= rood conductor} V1 pire; 

12= hose; 13= air-intake; 14- ventilator; 15- filter; 16= electronic 
device; 17~ dublicating ventilator; 18= high-power ventilators 

19- physiological data unit. 


‘he following is being carried out on the artificial 
satellite "Kosmos-110" 
= administ:ation of puarmacological preparations, individually 


affecting sensitive cells (chemoreceptors), located in the 


carotid zone; 
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@ electric stimulation of sinus nerve, conducting 


imspuleation from the oaretid cone; 
= pressing of carotid artery, brought out inate skin flap; 


= gauging of arterial pressure. 


From the reaction ef arterial pressure it is pessible 
to judge regarding changes in the functional state of the mest 


powerful cone, responsible for the regulation of vasoular tonus. 


From the level of blood pressure estimation is made of 
the reflex activity, which depends mainly om the work of the 


central formation of cerebrun. 


Reflex activity ie being estimated, which depends mainly 
om conditiom of mechanical receptors of vasoular canal) formations, 
perceiving mechsnical chaages im the vascular wall). 


The information ie tranemitted aleng the radio-telenetrie 
channels ef communication t: the Earth, which makes it possible 


te assure quick medical cheoking of the animals condition. 


In today’s experiment the ship's orbit is for the first 
time chosen w.ch an estimate of ite being for a leng tine in 
ones with higher radistion (protons of the Earth's radiation 
belts). 


Ia thie connection it seemed necessary to Carry out along 
these routes a set of investigation om radio-bielegy, protestien 


ond desinetey ef cosmic radiation. the sein ebjects of these 
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- radio-sensitivity study of various biological objects 


and ite variation under the effect of cosmic flight factors; 


- investigation and checking of methods for estisating 
protection of cosmic ships, and aleo of billegical objects 


from cosmic radiation; 


= etudy of the distribution of doses and composition 


ef cosmic radiation in the cabin of a satellite; 


= testing dosage of radiation effeot om doge and other 


bloecbjecta; 


-testing of some types of biological dosimeters of 


cosmic radiation. 


For investigations of radiation safety the mest suitable 
bio-objects were chosen on the artificial Earth satellites 


"Kosm0e-110" with pertinent instrument se 


Besides the dogs, the foliowing bio-ebjecte are contained 


on board the satellite in special containers; 


various strains of yeast; 


samples of blood serun ; 


preparations of various proteins; 


some strains of chlorellag 


geome Gtrains of lysogenic hactorine 
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For physioal investigations oontainers were placed 
on board the satellito with iategrating dosimetors and 
nuclear emulsions and blocks for doternination of protection 
measures for biclegical abjeets from cosmic radiations. 


Attached to each dog are sets of individual dosimeters. 


In cenclusien it may be nentioned, that data, incoming 
at present along the telemetry ohaennels, permit to assume, that 


the experiment is successful. 


N.M. Sisakyen, VN. Pravetekii, 
B. B. Egorove (TASS) 


"Pravda", 1 March, 1966. 


COSMIC_AREOW: 


On 4th October 1957, 5eviet sarrier-rocket has phmoed 
dato orbit the first ia histery artificial Earth satellite. 
Since then the Soviet science has aade an enormous step 
forward ina the study of the Universe, and the greatest service 
ia this belongs to research satellites of the 'Keaes" series. 


The aumber of their launching i3 ever 150. 


New achievemeats of the rocket technique have sade it 
possible to use the artificial Earth satellites for resolving 


impertant problems of the National Econony. By weans of the 
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satellite "Koeszos-122" the iapleszentation was not only 

of meteorolegical investigations, but information was also 

obtained, useful for a quoik forecasting. Now anéther meteorological 
satellite "Koancs-144" assists scientists from the altitude 


of ite orbit to forecast the weather more exactly. 


The investigations of cosmic space are continuing. 
Today the Editor offers for the attention of Readers an 
artiole about one of the new explorers of the Universe - 


artificial satellite "Koenos-149",. 


One of the objects of the scientific: pregram of 
investigations, anmounced by TASS en th: 16th of Mareh 1962 
and conducted by means of artifioial Sarth satellites of the 
series "Kosmes", is the study of the Earth's atmosphere 
properties throughout ite thickness. The applicationg@r this 
of Earth satellites is speoified by the glebal nature of the 
atmospherio processes. Théue investigations are bound both 
with the use of artificial Earth satellites for weather forecasting 


and with questions of a more general geophysical significance. 


At present by meane of néteorological satellites 
television images sre being obtained of cloud systems and 
actinometric data on the radiation field of the Earth. 
Qualitative eyzeptic analysis of this information is successfully 
used by scientists in tie: composition of eperative weather 


forecasting. However further development of ccssic meteorelegy 
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requires expansion in the composition of information obtained 
through satellites. For instance, dita are required on 
temperature, humidity, wind velocity and, hence, development 


of new methods and corresponding apparatus. 


Some of these problems were being resoleved, in particular, 
on "Kosmos-149" launched on 21st March 1967 on to orbit with 
altitude at perigee 248 km and at apogee 297 kme Inclination of 
the orbital plane is 48°24". ‘The oxperiment was in the nature of 
exploration and was estimated for a short active existence of 
the satellite. The obtainable data were not used for an operative 


meteorological forecasting. 


The scientific instrumencs on the satellite included, in 
particular, two multichannel photometers. They were scanning 
the earth - following its surface in two perpendicular directions. 
The photometers determined luminosity of the planet in narrow 
interval.. »f spectrum, including the absorption band of molecular 
oxygen in the visible region. Another device = radiometer ~- 
measured self-radiation of the earth in the so-called atmospheric 
window ( section of infrared spectrum with wavelength from 8 to 
12 microns, in which the radiation is practically unabsorbed by 
the water vapor, always present in the atmosphere ). The original 
construction of this device enabled to obtain the accuracy in 
measuring " radiation " temperature of avout one degree. 
Television system was also set un on the satellite, which played 


an auxiliary part. 
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In contrast to actiggmetric program of "Kosaos-122" and 
"Kogmos-144", which was directed mainly to obtaining of complete 
(integrated in spectrum) “drifting” radiation of the Earth, the 
investigation program om "Kosmes-149" envisaged radiation 
measuring in narrow seotions of spectrun. These neasurenents 
permit to obtain exact information atmospheric composition and 


q 
characteriatios of terrestrial surface and cloudiness. 


Fig. 24 - "Kosmos - 149", 


4< bodys 2- illuminator of televisfon cameras 3- date unite of 
automatics; 4— antennas; 5- aerodynamic stabilizer; 6- stabilizer 
rode; 7= advance meohanisa of stabiliser. 

The board systems and units of the satellite were eperating 


according to a special program of the flight. Resutle of scientific 


teate and data on the operation of board uystems were recorded 
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by the aécory and transmitted to Earth by sultichannel 
radio-telenetric system with the passage of satellite above the 
USSR territory. Orbital parameters determination and 
prediotion of the further flight of satellite were implemented 
by radio-control systen. The operations of satellite vere 
controlled from the Earth along a command radio line and 


independently by time-programing device. 


The scientific instruments and serviee systexs ef 
satellite "Kosnce-149" were disposed in the air-tight body. 
Set up on the outside were the data units of the scientific 
instruments, antennas of the telemetric, command and television 
systems, illuminator of television cazera. Maintained inside 
the satellite for normal performance of instruments is the 
pressure of inert gas, close to atmospheric, and a definite 
anc quite stable temperature. On the rear hemisphere of . . 
the body are the shutters of thermeregulating system, on the 
front - actuators of gas-reactive system for preliminary calming 


of satellite. 


Dug to comparatively low latitude of flight it was peseible 
to use om the satellite aeregyroscopioc stabilization system, 
which assured a triaxial orientation in relation to veotor of the 
oncoming flux and direotion to the Earth's center with accuracy 
of five degrees. It ie made up of a special acrodyasaic stabiliser 


and gyrodamper. 
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Prior to the separation of satellite from the carrier- 
rooket the rode are folded and the aeredynanic stabiliser lies 
on the rear henziaphere of the satellite's body. After separation 
on command of the timing programer the rods are advanced by 
means of a special gear and the stabilizer gets set into working 
position at some distance from the body. 


The designation of the aerodynamic stabilizer of the 
satellite ie the same, as of the arrow's feathering. Stabiliser 
results in the appearance of reducing gzoment in pitching and 
wobble, which tend to combine the lengitudinal axis of the 


satellite with velocity vector of the oncoming flux. 


To assure etabdilization in listing, i.e. elimination of 
turning around longitudinal axis, there is a pair of two-stage 
gyroscopes fitted on the satellite. Their total kinetio 
moment in normal stabilization is directed perpendicularly to 
erbital plane. The position of gyroscopes is arranged in a 
way, that with the deviation of satellite from the oriented 
position there is a reducing gyroscepic moment. Besides the 
stabilization in listing and yaw, gyroscopes aiso provide for 
damping, ieee quenching of the satellite’s self-oscillations. 


Disturbances, which ariee in the separation of satellite 
from the carrier-rocket, are reduced by means of short-lived 


ection of the preliminary caleing system. However the presence 
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of this system on satellites with aerogyroscopio stabilization 
igs, geverally cpeai.ing, not noesGouarye Me Pret is, that the 
“eggnic arrev" has a single stable position of equilibriua, 
and the system of preliminary calming only reduces the tine 

of the satellite's emergence into normal conditions of 


stabilization. 


The aerogyroscopic stabilization system, used for the 
first time on "Kosmos-149", has a number of advantages over 
the widely known active systems of orientation, in which the 
application is of gas-jet engines or flywheels. Aerogyroscepic 
eysten does not need orientation data unite and special actuators, 
which would have aseured controlling soments. Insignificant 
amount of electric energy is consumed only for maintaining 
constant angular rotation velooity of the gyroscope roters. The 
construction of serogyroscopic aystem of stabilization is a new 


achievement of the Soviet cosmic technique. 


As a result of "Kosnos-149" launching considerable 
information has been obtained about the therazal regiae of the 
Earth's surface aad of the clouds, quantitative charactersstios 
of the cloud santle, "tied" to television images, andaso of 
the angular and spectral characteristics of our planst’s 
luminosity, observable frou space. Determination results of the 
atmosphere's physical parameters, obtained by means of the 


“eosmio arrow", are a new contribution ef Soviet scientists inte 
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cosmic meteorolegy. 


A. Obukhov, Associate of the Acadeny of 

Soiences USSR: 

V.Mikheailov, Professor, 
V. Saryohe~ caster Physico-Mathesatical Sciences, 
L. Sokolev,Master Technical Sciences. 


"Pravda", 12 April 1967, 


"KOSMOS-166"" IN SOLAR PATROL: 


The ultraviolet and Xeray radiation of the Sun is of a 
great importance to us, the inhabitants of the Zerth. Under 
the effect ef short-vave solar radiation forms the Farth's 
ionosphere, which determines the conditions ef radie-consunication. 
These radiations affect the moleculer composition and density 
of the upper ataespherio layers, hence also the heat balance 


of the lower layers. 


Of sot leas importancés are also various active precesses 
in the solar atmosphere. The best known of these are the solar 
flares. During some of the flares there is a sudden intensification 
ef X-ray radiation. And its "rigidity" ia thie case increases 
@everal thousand timea. The fact ia, that the these mosente the 
Sun ejecta very fast particles: hydrogen nuclei -pretons - and 


muolei of very heavy elesents. 
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The “corpuscular fleres", as they are oall.d, have a 
deadly effect on living organiems and compose radistion danger 
for astronauts. The protection of crews by meane of special 
absorbing screens is hardly feasible due to their heavy weight. 
Actually the tody ¢ space ship such, as for instance "Vostok" 
de in iteelf quite a strong protection, but does not resolve 
this problem. In spite of ite resistance, irradiation of 
astronauts during the intensive solar flares may be upto several 
hundred rads. Whereas the admiesidle dose of radiation should 


not exceed 25 rads. 


Upto now all flights of Soviet and American astronauts 
were in conditions, favorable in respect of radiation. This 
was due to the low-altitude orbits, which were under the 
protection of the earth's magnetic field, and the low activity 
of the sun. Finally, in the case of corpuscular flare danger 
(according to the data of operative checking of the solar 
activity) it was always possible to terminate the planned program 


of investigations ahead of schedule. 


At present the sun enters into a new phase of high activity. 
It is shown in appearance of very frequent and powerful flares. 
In thie connection it becomes specially important to develop 
methods and measures for eneuring safety of astronauts from the 
danger of radiation. For example, the construction is possible 


of a system, which would have provided for a composite use of 
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active (magnetic, electrostatio) and passive ( various ecreene) 
protection of cempartaents, arrangement of "radiation shelter", 
application of local protection for the vital organs of astronauts 


ané the use of pharmaco-chenical preventive means. 


Irrespective of thie, it is iaportant to determine the 
regularity in the appearance of radiation flares in order to 
predict them for a long term. The fact is, that the nature 
of the colar fleres ie upto now not fixed. Their physical entity, 
frequency, intensity and energy spectruz of emitted protons 
ie hardly known. Radiatimal danger of flights ia predicted 
at present from the dservation data of ground observatories. 

But these provide information only of preceeses in the lover 
layers of solar atmosphere. There are grounds for aesunptien, 
that the X-ray and corpuscular flares are generatéd in the outer 
regions of the Sun. Therefore the study of the physical 
processes within the corona and the adjacent layers of the solar 
atmosphere is one of the basic problems of investigations en the 
Sun's phyeice, necessary for ensuring radiational safety of a 


man's flight into outer space. 


One of the linke in the extensive program of these 
inveatigatione ie the launching on the 16th of July 1967 of a 
special "solar" satellite "Keamos-166". It was designed for 


iavestigation of the short-wave radiation of the Sun. 


"Kopmos~166 " ie a modification of the serial cosmic 


vehicle with orientation en the Sun of one of the satellite's 
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axis. Motion control of the satellite's body in flight 

was by means vf intertial aasses ~ flywheels and gas-jet 
engines. This combined eyetem ia distinguished by being 
econonical and by high accuracy of orientation throughout the 
whole active eziatenee of the satellite, 


Three tizes during each turam on commen@ from the tinting 
programer the orientation system changes into the so called 
acanning régime, in which the axis of the satellite intersects 
the solar diso in one direction at an angular velecity 0.04 


degree per ainute. 


To obtain information from the orbital sections, where 
there is ao communication with the ground stations, for instance 
in the southern hemiephere, memory of high capacity vas used. 


The satellite's systems were energized fron solar batteries, 


The scientifio apparatus of "Kosmos-166" consiste of 
Xeray photometer, ultraviolet diffraction spectrometer and 
Xeray heliograph. Used as radiation receivers for the Xeray 
photometer were the Geiger counters of photons with exygea- 
quenching mixture with beryllium er eluainium vindows. The 
inveatigatione were ia the sections of spectrum with special 
iaterest for ilucidating the nature of solar flares. A oheck 
counter was used to dotermine the level of interference fron 


the partioles of radiation belts. 
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The X-ray heliograph consists of two similar blocks of 
data units, located outeide the satellite, and electronics 
block inside the body. Each block of data unite contains 
Geiger counters of Xeray radiation with vision fields limited 
by two slotted diaphragus, arranged orcesvise, “hen the 
satellite's axis intersects the solar diso, its image is obtained 


in two perpendicular directions. 


For tying the obtained recording to definite seotions 
of the Sun, the use was made of optical data unite, whioh fixed 
exactly the moments, when the edges of the solar disc vere 


passing through the vision field of the cevaters. 


The neim detail of apectrometer is the concave refraction 
lattice. The radiations are recorded by means of open 


photoeleotrio saultiplier. 


The satellite "“Kosnos-166" was iaplementing ite objeots 
for bout three monthe. During this time the Sum completed three 
total revolutions around its axis and ite activity, according 
to data of ground stations, varied within a wide range. As a 
result an enoraous amount of material was accumulated on 
etatistice of X-ray flares and their connection with optical 
flares. Thies material will make it possible to follow im deteils 
the development dymamios of many flares, tc deteraine the fluz 
and spectral compoeition of radiations, the dimeseicns aad 


localization of regions, where the flares were originating. 
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Sigultaneous reeording by spectrometer of ionized helium 
lines provides invaluable information regarding the state 


of soler atmosphere under the flare. 


Analysis of obtained data enablea to determine physical 
conditiome in the region of the flare and in adjacent active 
eeotions of corona ( density of matter, effective temperature 


or energy of particles). 


The results obtained by now are only of tentative 
nature: data processing still continues. However, even the 
examined material permit to draw some soncluaions. Thus the 
rise time for the majority of flares is within the linits 
from 0.5 to 30 minutes. The drop of intensity is snot always 
monotonous. In one oase there was a "precursor" - a ainor 
burst, preceeding he main phase of the flare. The possible 
existence of these " precursors" is incioated also by scoav 
data of indireot - ionsopheric - tests. The simultaneeus appraisal 
of the radiation's spectral composition shows, that there is 
existence ofmlatively " cold" and "hotter " flares. Frequently 


there is a drop of tauperature during their development. 


As a rule, the X-ray flares aviginate above the sotive 
regions, observe’: by means of the grovad optics, Dimensions of 
the flare's region are usually not above three angular sinutos. 


It ie extremely ixtereating, that in four cases the pres#are 
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ie defined in one flare of two centres, of approximately the 
eane brightness. Distance between them composed about 6 angular 


ainut es. 


The obtained results confirm the earlier observations, 
iaplemented, mainly, on the satellite "Elektron-2". Then the 
presencé was also fixed of a special class of X-ray flares, not 
associated with "optic" flares. These observations prove 
localization of a part of Xeray flares within the corona. The 
coronal origin of the X-ray flares maltés it possible to assure, 
that they are olosely bound With perturbations within the corona, 
resulting in corpusouler flares dangerous for space flights. 


The corpuscular flux propagates slower than the X-ray 
radiation, due to the Jower speod of particles and longer trajectory 
of their flight. Thus, in principle it seems possible, by recording 
Xeray flare, to warn the astronaute of the approaching radiation 
daager - corpusculer flux. This warning will enable the ship's 


crew to take the necessary protection measures. 


Of course, development of the system for short varning of 
the radiation danger does not exclude the need for devising 
prediction methods of corpuscular flares. On the sontrary, the 
required investigations of the Sun should be considerably widened, 
The special need for these investigations is specified also by 
the fact, that in the next few years, during which the man's 


flights inte space will be progressively om larger scale, the 
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Soler activity will be high and the cases of radiation danger 


quite frequent. 


"Pravda", 2 October 1967. 


S. Mandel'shtan, V.Mikhailev - Professors; 


Yu. Zaitsev - Engineer. 


SATELLITES OF "KOSMOS" SERIES LAUNCHED IN USSE 
FROM 16 HARCH 1962 UPTO 1 OCTOBER 1967 
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'Kosmose1'"! 


"K osmos-28 


"Koenos-3"' 


'Kosnoa-* " 


"Kosmoa-5" 
"Kogmoa=6" 


"Kosnes-?" 


Launching date 
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1962, Maroh 16 


1962, Apr. 


1962, Apr. 
1962, Apr. 


1962, Maye 
1962, June 
| 1962, July 


28 


28 


Altitude at 
perigee, ku 


Revolution 


perica 


sinntes 


be 

® 

et) 

rd 

E “ Renerks 
mh © 

bis 

ae & 

3 © 

ac ¢ 
( 8) 


20,003 


90,018 


20,005 
90,0225 


19,995 30 April 
oommuani que 

of successful 
landing of 
satellite. 


20,008 
90,0233 
19,994 
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o [ee [~[o elo [e 


"Koanos-8" 1962, Auge 18 | 246 | 604 | 4&9 2,93 | 20,0050 
90 ,02268 
"Kosacs-9" | 1962, Sept. 27 | 301 | 353 | 65 90,9 | 19,994 
'"Kosmose10" | 1962, Oct. 17 210 | 380 | 65 90,2] 19,995 
"Koamos-11"" | 1962, Oct. 20 245 | 921 | 49 96,1 | 20,0048 
90,0216 
"Kosmos-12" | 1962, Dec. 22 | 211 | 405 | 65 90,49 19,995 
"Kosaos-13" | 1963, Mar. 21 205 | 337 | 64,97 | 89,77 19,995 
"Kognos-14"' | 1963, Apr. 13 265 | 512] 48,95 | 92,1] 20,004 
"Kosmes-15" | 1963, Apr. 22 173 | 371 | 65 89,74 19,996 
"Kosmos-16" |] 1963, April 28 207 | 401 | 65,01 | 90,4] 19,996 
"Kogmos-17" | 1963, May 22 | 260 | 788 | 49,02 | 94,82 20,005 
"Kosmose16" | 1963, May 24 209 | 301 | 65,01 | 89,44 19,996 
"Koanes-19" | 1963, Auge 6 270 | 519} 49 s2,2| 90,022 
"Kosmos-20"| 1963, Oct. 18 206 | 311] 65 89,55 19,995 
"Kosmos-21" | 1963, Nov. 11 195 | 229] 64,83 | 88,5 


"K osmose22" 594] 64,93 | 90,3] 19,995 
"Kosmos=23" 613 | 49 92,9] 20,005 
"K osmoa~24" 4o8| 65 90,5| 19,995 


"Kosmosq24" 526] 49 92,27 90,022 
ho3| 49 91 


237| 64,80] 88,7] 19,735 


"Kosmos-25" 


"Kosmos-26"' 


Contdeces 
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"Kosnoe-27"' 
(Koaméa-28" 
"Kosnes-29" 
"Koanos-30" 


"Koanos-31" 


"Kosmos-32" 
"Keames~33" 
"Kosmoa=34" 
"Kogmos=35" 
"Kosmos-36" 
"Kosmos-37"' 
"Kesmos=38" 
"Koamoa=-39"' 


"Kosnmos=40" 


"Kesnos—41" 


"Kogmose4 at 


"Kosnoe=43" 


1964, 
1964, 
1964, 
1964, 
1964, 


1964, 
1964, 
1964, 
1964, 
1964, 
1964, 
1964, 
1964, 


| 1964, 


1964, 


1964, 
1964, 


Auge 


Aug. 


Aug. 


22 


22 
22 


192 | 237 
209 | 395 
204 | 309 
| 206,6 38351 

228 | 508 
209 | 333 
209 | 293 
205 | 360 
217 | 268 
25) | 503 
205 | 300 
210 | 876 
210 | 876 

| 210 | 876 
394 39855 
232 |1009 
232. {1009 - 


64,80 
65 
65,07 


64,95. 


4g 


51,28 
65 
64,97 
51,50 
49 
65 
56,17 
56,17 
56,17 


88,7 
90,38 
89,5 
| 90, 
91,6 


19,735 
19,996 
19,996 
19,996 
20, 00487 
30,00730 
90,02191 
89,78) 19,996 
89, 38| 19,995 
90 19,995 
89,2 | 19,996 
91,9 
89,45) 19,995 
| 95,22] 20,034 
9542 190,156 
95,22] 20,084 
90,378 
19,800 


Placing iato 
crbit of three 
satellites by 
one oarrier- 
rooket. 


89,102 


Placing into 
orbit of three 
satellites by 
one oarrier= 

' poket. ‘eo 


(1) 


"Kosmos]e44" 
"Kosmos~45" 
"Kosnos~4 6" 
"Kosace-47" 
"Konmos-48" 
"Koszos-49" 
"Kosaoa-50" 
"Kosmos-51 " 
"Kosmos-52" 


"Koanoae53" 


"Koemose54" 
"Koamee-55"' 
"Keam0s-56" 


"Kosm0s-57" 


"Kosmes-58" 


"Kooncs-59" 
"Keanos-60" 
"Kosmos=61" 
"Kosmos<62" 
"Kosmes-63" 
"Kosnos—64"' 


"Kosmes-65"' 


90,025 


19,995 
19,994 
19,996 


19,996 


19,995 
10,005 
90,022 
19,802 
20,035 
90,158 
19,997 
90,022 


Placing into 
orbit of three 
satellites by 
one carrier- 
rooket. 


19,996 | 


19,775 
20,084 
90,377 
19,996 
19,996 


Placing into 
orbit of thre 
satellites by 
one carriere- 
rooket. 
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"Koswoa-66" 
"Kosmos~67"" 
"Kosnos=68" 
"Kosmos=69" 


"Koanone70"t 


"Kosmose711 "' 
"Koemos-72" 
"Kosnos~73" 
"Kosmos-74" 
"Kogsnose75" 
"Koanes~76" 
"Kogmos-77" 
"Koanos-78'" 
"Kosmos-79"" 
"Kosmos-80" 
"Koanos-81" 
"Kosnos-82" 
"Kosnos~83" 
"Kosnos=84" 


"Keanos=85" 


1965, 
1965, 
1965, 
1965, 
1965, 


1965, 
1965, 
1965, 
1965, 
1965, 
1965, 
1965, 
19654 
1965, 


, 1965, 


1965, 
1965, 
1965, 
1965, 
1965, 


19,996 
19,996 
19,996 
19,995 
20,005 


90,022 


20,084 
90,378 
19,8 


Placing into 
erbit of five 
satellites 
accomplished 
by one 
carrier- 
rocket. 


55: 89,1 
261 
200 


206 


19,991 
19,996 
19,996 


211 


Placiag into 
orbit of five 
aatellites 
accomplished 
by one 
carrier=- 
rocket. 


212 
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(1) (6) 
"Kognos-86" | 1965, Sep. 116,7 Placing into 
"Kogmos~87" | 1965, Sep. 116,57 cetailises 
Kosros- 88" | 1965, Sep, 116,47 cee 
‘"Kosmos-89" | 1965, Sep. 116,7 nie rp 
Kossos-90" | 1965, Sep. 116,7 
"Kosmos-91" | 1965, Sep. 89,8 | 19,995 
"Koanos-92" | 1965, Oct. 89,9 | 19,996 
Kosmos=95" | 1965, Oct. 91,7 | 20,005 
30,0075 
90,0225 
"Koamos-94" 89,3 19,996 
"Koemos-95" 91,7 20,005 
30,0075 
90,0225 
"Kogmos-96" 89,6 | 19,895 
194735 
Kosmos-97" 108,3 
"Kosm0s-98" 92 19,996 
"Koamos-99" 89,6 19,995 
"Ko amos~100" 9797 
"Koamos-101" 92," 
"Koenos-102" 89,24 |19,735 


*"Kosgo8-103" 
6 


97 


a) fay lw Com KC) a DC 


"Kognos-104" | 1965, Jan. 7 204 19,995 
"Koenoe-105" | 1966, Jan. 22 | 204 19,995 
"Kognos-106"' | 1966, Jane 25 | 290 
“Kosnoa-107" | 1966, Feb. 10 | 204 19.995 
"Kosmos-108" | 1966, Feb. 11 | 227 | 8 
"Koamos-109" | 1966, Feb. 19 | 209 19,995 

"Kosmos-110" | 1966, Feb. 20 | 187 19,894 | Gatellite 
for biologi- 
cal investi- 
gations. On 
board are two 
dogs - 
Veterok and 
Ugolek. 
"Kosmos-111" | 1966, Mar. 1 191 
"Kogmoa-112" | 1966, Mar. 17 | 214 
"Kognog-113" 11966, Mare 21 | 327 
"Kosnog-174" | 1966, Apr. 6 210 
"Koenos-115" 11956, Apr. 20 190 
"Kosm0s-116" | 1966, Apr. 26 | 294 
"Kogmos-117" | 1966, May 6 207 
"Koanos-118" | 1966, May 11 
"Koeuas-119" (1966, May 24 | 219 
"Kosn0s-120"' |1966, June 8 200 | : 19,995 
“Kosmos-121"' , 1966, June 17 | 210 19,995 


"Kosmose122"' 11966, June 25 
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"Kosnog-123" 
"Koemos-124" 
"Kosnos-125" 
"Kosmos-126" 
"Kosmos-127" 
"Kosmos-128"! 
"Kosmos-129" 
"Kogmos=130" 
"Kosmos-131" 
"Koanos-132" 
"Kosmos-1338 
‘"Kosmos-134" 
"Koamos-'135" 
"Koamos-136" 
"Kosmos-137" 
"Kosmos-138" 
"Koshos-139" 
"Kosmos-140" 
"Kosmos-141" 
"Kosnoe=142" 
“Koomoa-143'' 
"Kosmose 144"! 


1966, 
1966, 
19664 
1966, 
1966, 
1966, 
1966, 
1966, 
1966, 
1966, 
1966, 
1966, 
1966, 
1966, 
1966, 
1967, 
1967. 
1967, 
1968, 
1967, 
1967, 
1967, 
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48,8 
51,8 
65 
51,8 
5149 
65 
65 
65 
72,9 
65 
51,49 
65 
48,5 
64,6 
48,8 
65 
50 
519? 
72.9 
48,4 
65 
81,2 


19,995 
19,735 
19,995 
19,994 
19,995 
19,995 
19,995 
19,990 
19,995 
19,995 
19,995 


19,995 


19.995 


20,008 
19,995 


19,995 
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"Kosmoa-145" 


"Kussos=146" 
"Koamoa-147" 
"Kosnos=148" 
"Kosnos-149" 
"Koen0e-150° 
"Kosmos-151" 
"Kosmoe-152" 
"Kogaos-153" 
"Kognos-154" 
"Kogm0s-155" 
"Kosnos-156" 
"Kosm0e-157" 
""Kosaos-158" 


"Kosmos-159" 


"Kosz0s-1 60" 
't¥oomoa-161" 
"Kosmos-162" 
"Kosnoe=163" 
"Kosmos=16'+" 
"Koanon-165" 
"Koamoa=166" 


"Koen 3-167" 


1967, Mar. 
1967, Mar. 
1967, Mar. 
1967, Mar. 
1967, Mar. 
1967, Mar. 
1967, Mar. 
1967, Mar. 
1967, Apre 
1967, Apre 
1967, Apre 
1967, Apr. 
1967, May 
1967, May 
1967, May 


1967, May 
1967, May 
1957, June 
1967, June 
1967, June 
1967, June 
1967, June 


1967, June 


19,995 
19.39% 
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"Kogn0s=168" 
"Koanog-169" 


"Koanos-190" 


"Koanose171" 
"Koamos-172" 
"Koan0s-173" 


"Kogn0z—-174" 


"Koanoset75" 
"Koss08-176" 
"Kosmose17 3" 
"Koamos-176" 
"Kognose1/9" 


"Kosaos-1 fp” 


(2) 


duly 
duly 
July 


Auge 
Aug. 
Ange 


AUge 


Sep. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 


51,8 


64,5 


72,59 


31,9 
51.8 
50 
50 
729 


89,1 


19,995 


19,995 


19.995 


19,990 


19,995 
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TI. SATELLITSS IN NATIGNAL BCONOHY: 


A, COMMUNICATION SATELLITSS 


TASS COMMUNT QUE 


ON 
THe LAUNCHING OF "MOLNIYA-1", 


In accordance with the prorram for working out 4 system of 
long-distance radioecommunication and television by means of 
artificial earth satellites active retranslators, the launching 
was implemented in the Soviet Union on the 23rd April 1965 into 
high altitude elliptical orbit of communication satellite 


"Molniya-1". 


According to the data of computing center, the satellite 
is placed into orbit with altitude at apogee 39,580 km in the 
northern hemisphere and at perigee 497 km in the southern 
hemisphere. The revolution period is 11 hours 48 minutes. 


Orbital inclination 65°. 


The retranslation apparatus for transmiss:.on of television 
programs and long distance radio=-conmunication, as well 4s 
instruments of comand and testing complex, orientation and 


orbital correction cystems are boarded on the satellite. 


The board apparatus is powered from solar batteries and 


chemical current sourceGe 


The main object in the launching of communication satellite 


"Molniya-1"" is the transmission of television proj;romo and 
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long dintance twoeeided multichannel tolepionoe, photaetolerrnnhie 


and telerrnniiie cemmaticntiona. 


The whele apparatus on board the entollite, as well oo the 


ground radio comp).cx function normally. 


The first transmissions of television prosram between Moocow 


and Vladivostok were highly suscescful. 


"Pravda", 24th April, 1965. 


IN COSHOS - SOVIuxT CO: UIUNICATIONS 
SATELLITE: 


Communications satellite "Molniya-1" was launched in the 
Soviet Union on 23rd April 1965. A multistare rocket has 
imparted to the satellite the required velocity and placed it 
into calculated elliptical orbit witii apogee in the northern 


hemisphere, 


The main object in the launching of "Nolniya-1" is the 
transmission of television programs and lon: distance two-sided 
multichannel radic telephone, photo telegranhic and telepraphic 


communications. 


Wha: is the basic working principle of long distance 


radio communication system with the use of satellite "Molniya=1"? 


The useful information, sut ‘ect for trensmiscion at long 
distance from one noint to other in the form of telephone 


conversations, photoetelerranhic and telerraphic co:nunicsrtions 
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or television programs, is incoming to ground stations of 
space communications along the operative cable or radio- 
relay lines, The ground stations transmit this information 
by means of powerful radio-transmitters and highly effective 
antennas to communication satellite. The latter receives 
the signals, amplifies them and retranslates to ground 
stations. Those stations in turn transmit the received 
information from the satellite along the cable or radio- 
relay trunk lines to toll telephone stations, telegraphs 

or telecenters. For long distance radio communications the 
antennas should ve sighted exactly on the translator - 


gatellite. This ic done by special devices. 


a 
a 


Figure 1: Diagram of long distance radio communication with 
the use of satellite "Molniya~1",. 
4- Ground point of cosmic radio communications 
2e Elliptical orbits; 3= Communication satellites 
nom Radia winibility zonet 5= Intermediate orbite 
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A few words about the orbit of communication satellite 
"Molniya-1". The orbit, just as the other parameters of the 
system has itr own special features. The communication - 
eatellite, as has been mentioned, was placed into elliptical 
orbit with apogee 39, 380 km, perigee 497 km and orbital 
inclination 65° (see figure 1). Revolution period of satellite 
ia 11 hours 48 minutes and it passes above the Soviet Union 
territory during 4 few hours. This permits to assure long-term 


communication between Moscow and Viadivostoke 


The board equipment of the gatellite includes retranslator 
for tranemission of television programs and long distance radio 
communication, as well as command and test complex, antenna 
feeders, satellite orientation and orbital correction systems. 
The directional diagram width of the satellite's parabolic 
antennas provides for radio commanication throughout the whole 
territory of the Soviet Union. Radio units on board the 
gatellite are powered by silicon soiar cells and buffer 
patteries of chemical current ‘sourcese Every system of the 


eatellite is automatically con :rolled. 


Retranslator of the satellite “Molniya-1" operates on 
principle of the linear amplification of radio signals from 
the ground stations. Application of this type of retranslators 
makes it possible without delay simultaneously to receive 
signais from the earth and, having amplified the required level, 


to tranemit them to earth without distortione 
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The satellite's retranslator an command from the 
Earth enables to carry out the following typrs of radio- 
communication: 

- raception and transmission through satellite of one 
television program; 

- simultaneous radio-communication (reception:. and 
transmission) between ground stations of high number of two- 
sided telephone channels with possibility of additional 


densification by telegraph systems. 


The equipment of the ground points in tke system of long- 
distance radio-communication with the use of satellite "Molniya-1" 
consists of a composite set of large parabolic antennas with 
turni- g and programming devices and follow-up systems; command and 
testing apparatus and a set of communicating reception-transmitting 


radio-station. 


For simultaneous transmission of image of signals and 
sound acoompaniment a special apparatus was developed for combin- 


ing these channels. 


The distinctive feature of the television system is that 
continuous control is possible of the qualitative indices of 
television channel directly during the television transmission. 
This is attained by the introduction into transmitted image signals 


of special measuring impulses. Application of this type of control 
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system enables to obtain continpously authentic information 


regarding the performace quality of the television channel. 


In telephone conditions the system by mears of a special 
apparatus provides for reception and transmission of a large 


number of two-sided telephone conversations. 


The successful flight of the satellite "Molniya-1", 
normal function of the whole board apparatus and equipment of 
ground stations show, that thase systems are highly promising and 
could be economically advantageous, specially for transmission of 
television to long distances and for communication with remote 


regions of the country. 


upto now to meet the needs of national economy and 
population of our country the erections were of cable and 
radioerelay lines. A part of their function could be laid 
on the communication systems with the use of artificial earth 
satellites. However, this new method of radio-communication 
and the operative ground network should not be in opposition 
to each other. This new type of communication will be developed 
with an estimate of further improvement of the existing ground 
means. This will enable within a short period to bring broad- 
casting and television programs to all inhabited points of the 
vast territory of the Soviet Union. The majority of tele- 
center in future will be able to retranslate Moscow television 


program. 
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‘The successful launching of satellite "Molniya-1" 
whiéh enables transmission of t:.evision, multichannel telephonic, 
phototelegraphy and telegraphic communication between Moscow and 
Vladivostok, bears witness to a new success of Soviet science 


and technique. 


In our country everything is meant for the uplift of science 
and technique, mastering of outer space and usirg it for good 
of mankind. 


N.Psurtsev,Minister of Communication, 
"Pravda"; April 25, 1965. USSR. 


SATELLITES OF “MOLNIYA-1"SERIES LAUNCHED IN USSR 


from 23 April 1965 upto 3 October 1967. 


Name launching |perigee, km} apogee,km fation, degrees. | period,min. 
"Molniya-1" |1965,Apr.23| 497 39 380 65 
"Molniya-1" |[1965,%t.14| 500 4o 000 65 
"Molniyae1" |1966,Apr.25 499 39 500 710 
"Molniya-1" |1966,fet.20| 485 39 700 713 
"Molniya-1"'11967,Mags 25| 460 39 810 715 
"Molniya-1" 39 600 712 


1967,Oct. 3 465 


COMMUNICATION SATELLITE “MOLNIYA-1". 


Successful development of cosmic technique has made it 


possible to put into communication. service artificial Earth satellites. 
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To estahlish communication between ground points through 
satellites requires, that it should be simultaneously "visible" 
(we assume radio-visibility) from these points. During the 
periocs of simultaneous "visibility" of satellite from ground 
points the communication becomes estat.ished, information is 


transmitted along the line Earth-satellite-Earth. 


In accordance with the program of using satellites for 
building up a system of ultralong communication, "Molniya-1" 
satellite was placed into orbit in the Soviet Union on 23rd 
April, 1965. ‘he orbit has altitude at apogee 39,380 km, altitude 
at perigee 497 km, orbital inclination 65 degrees, revolution 
period 11 hrs. 48 min. The apogee of the nrbit is above the 


northern hemisphere, and perigee - above the southern. 


Placing of the satellite into this orbit was carried out 
successively in two stages. Initially the satellite was placed 
into intermediate low orbit with the last stage of the carriere- 
rocket. Then the last stage .f the carrier-rocket was launohed 
above the southern hemisphere. The satellite was imparted an 
additional velocity and was placed into high altitude elliptical 


orbit with apogee above the northem hemisphere. 


Completing every 24 hrs two turns around the earth, 
it passes at one turn over the territory of the Soviet Union, and 
at the other - over the territory of the Northern America. 
When flying above the territory of the Soviet Union, the satellite 


is within the zone of simultaneous "visibility" from Moscow and 
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from Vladivostok. ‘The duration of the satellite's flight 
within this zone, which determines the duration of communication, 
depends on position of the satellite relatively to these ground 
points. With certain orbital parameters the communication 


contact between Moscow and Vladivestok will be saximun. 


With deviations of the satellite's orbital period from the 
calculated one the optimum reciprocal position of the satellite and 
the ground points will be disturbed, and this will result in the 
gradual decrease of communications period. Even with high 
precision of insertion into calculated orbit the orbital period of 
the satellite varies due to effect on its flight of the sun, the 
moon and the earth. In thie connection it is essential to correct 
periodically the orbital period of the "Molniya-1" satellite. 

For thie it ia quite sufficient to vary the motion speed of the 


satellite at perige 


With high deviations of the orbital period from the 
calculated the correction is implemented by means of jet engine 
on the sateliite. Such correction of the orbital period was 
carried out on the 2nd of May 1965. After this correction the 
erbital period became 12 hrs, altitude at perigee - 548 km, at 
apogee - 39,957 km. With this object the launching was cénducted 
at perigee of correcting engine. Prior to this the satellite 
ie fixed into position, at which the longitudinal axis 
of the engine is direoted in line with the speed. 


The satellite has a hermetically-sealed body of cylindrical 


shape with conical end plates. Set up on the outside are six 
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panele of solar battery an] two parabolic antennas. During orbital 
insertion the battery panele and the antenna are folded and opan 
out automatically after the sepcration of satellite from the 


carrier-rocket. 


Disposed at the bottom of the body are the correcting 
maneuvre engine and a system of microengines. At the other end 


are the orientation sensors to earth and eun. 


Fig: 2 - Communications satellite "Molniya-1". 


4 = hermetic body; 2 - solxr battery; 3° pencil-beam antenna; 

4 = orientation sensor(earth); 5 - antinna control devices 

6 - radiator-cooler; 7 = reserve of working body for miocro-correction; 
8 = correcting maneuvre engine} 9 - orientation sensor for 

cerrections 10 = orientation sensor (aun); 11 = heater-panel. 
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Attached to the body are the radiation surfaces of 
thermoregulating syatem - radjator-coibler of cylindrical shape and 
heater-panel in the shape of a i.at ring. The censtruction 
ef heater is utilized for disposing a portion of the solar battery 


cells. 


Inside the body are the radic~electronic instruments and 
ether equipment ef the satellite. ™v ensure normal funotiening 
of instruments, the required pressure and temperature are 


automatically maintained inside the body. 


For energizing devices, set up in the satellite, there is 
@ power system, consisting of solar batteries, chemical sources 


ef current and automatic control of power supply. 


During the whole flight the satellite is oriented by 
solar battery on the sun. Thereby the whole surface of the 
battery is illumined by the sun, which makes it possible to ebtain 
energy from the whole area of the solar battery. Simultaneously 
with orientation of the satellite on the sun, one of the parabelio 
antennas during the communication period is directed to the 
earth, and tracks the earth by means of high-precision antenna 
control. The seocend antenna is in reserve. During tracking the 
antenna control ie implemented by signals of the orientation 


sensor, fixed on this antenna. 


Fer operating the reserve antenna the satellite should 


be turned at 180° about its longitudinal arise. 
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After the orientation of the antenna to the Exrth the 
retranslation equipment is switched .u. The transmitter emits 
signals by means of parabolic antenna. this antenna directs 
the radio=-signals in a narrow beam directly to the earth. This 
directional radiation builds up a high level of signal on 
the earth's surface, which makes it possible to use at 


ground points antennas of comparatively small size. 


By means of retranslation equipment it is possible to 
transmit through satellite television prorram or conduct a lot of 
telephone conversations, transmit still images, telegraph 


communications.and other type of information. 


For control the state and performame of all the 
satellite systems, it has set up a special telemetric equipment. 
By means of command control on baord and at the ground center 
the flight trajectory and parameters of satellite are determined 
with high accuracy. The same equi paent issues and receives 
commands, transmitted from the carth to satellite for performance 


control of iddividual systems. 


The equipment and systems of the satellite are controlled 
by the electronic programiiig computer on board according t programs, 


set by commands from the #arth. 


In its orbital flightthe satellite "Molni::-1" flies for 
a considerable time in the radiations bel*s of the Garth. With 
prolonged effect of radition on the equipment of saiellite 


ites individual details and systems may change their technical 
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specifications or even cease operating. ‘To study the effect of 
radiation belta on the systems of "Molniya-1", as well as 

for constant gauging of the radiation doses, received by the 
satellite in flight it has a special dosimetry probe set up on 


board. 


From the 23rd of April of thie year daily test are being 
conducted through communication satellite "Nolniya-1" of the 
two-sided lines of space radio-communication between Moscow and 
Vladivestok. During the communication periods, the duration 
of each of which exceeds 9 hours, experiments are being oonducted 
on transmission of television, telephone conversations, telographic 


and photo-telegraphic communisations. 


During the last few days experimental transmissions were 
cenducted of color television. These tests were quite 
successful and produced very encouraging results. The tests 
have show, that, using achievements of the Soviet and French 
scientists in the sphere of color television on base of 
SECUM systom and ite stendeard, it is possible to build up a 
moat perfect system of color television, development and 
introduction of which is envisaged by an agreement between the 


USSR and French Gevernments. 


It may be assumed, that in future operating systems of cwlor 
television besides the ground radio means an extensive use 


will be made of the cosmic lines of communication and that the 
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“Molniya-1" satelliteea could be the basis far building-up thase 


lines. 


Further teots and working of the line of supcrdistant 
radioe and television communicationsby means of "Molniya-1" 


satellite are continuing. 


Launching of the "Molniya-1" satellite and the build-up 
‘by its means of experimentsl line of superdistant radio- and 
television cummunicatiom open new possibilities in the use of 
Space technique for direct needs of the population and national 


economy of our country. 


"Pravda", May 30, 1965. 


TASS COMMUNIQUE. 
COMMUNICATION SATELLITE "MOLNIYA-1" 


TRANSMITTS IMAGE OF THE EARTH. 


The satellite ‘Molniya-1", launched on the 25 of April 1966, 
continues its flight in highly elliptical orbit, successfully 
assuring implementation of the planned program on further working 
and test operation of the system for distant two-sided television 


and telernone- telegraphic radio-communication. 


In accordance with the program of scientific investigationao 
experimental equipmentis set up on the satellite, besides the 
communicating retranslation equt oment, for observations of 


@arth from space at great distance. 
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On the 18ch of May 1966, an experimental observation of the 
earth was conducted by means of this equipment and a television 
image waa obtained for the first time of the earth. ‘The phatos 
were taken from an altitude cf 30-40 thous. ke The images were 
received by the stations of command control center, located in 


various areas of the USSR, 


The television camera was directed on the earth by means 
of independent sighting system on board. During the p.uctographing 
the objectives and light filters were changed and this made 
it possible to obtain the image of the earth in various scalca 
and te observe the elements of terrestrial surfacea of varia.» 


illuminance. 
"Pravda" 19th May 1966. 


B. METEOROLOGICAL SATELLITES: 


SATELLITES AND WEATHER SERVICE: 


The staff of the main Department of Hydrometeerological 
Service with the Council of Ministers of USSR jointly with 
representatives of research and industrial organizations 
have enalyzed the launching results of some artificial earth 
satellites, carried out in accordance with the program of 
seientific investigations of cosmic space, anrounced by TASS en 
16th March 1962, which carried equipment for meteorological 
measurements, including satellite ‘Kosmos-122", placed into orbit 


on 25th June 1966. 
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Set up on the "Kosmo-122" are devices for televising the 
usual cover, cameras for the photographing of clouds in infrared 
rays on day and night sides of the earth c:d instruments for 


measuring radiation in the earth-atmosphere systen. 


Taking into account the results of working out the 
satellite systems on board and normal performance of the indicated 
meteorological instruments, it was recommended to begin the 
experimental use of these measurements in the operative weather 
service. The world's meteorological center in Moscow was 
directed to include the most interesting data, obtained in 
the above measurements, into information, meant for communication 
to weather service organizations in USSR and other countries. 


“Pravda, 16th August 1966. 
METEOSTATION IN ORBIT: 


The earth's atmosphere is a unique and composite natural 
medium. In order to know the state of the air envelope of our 
planet at each given moment and forecast its changes, the whole 


atmosphere should be watched by tens of thousands of eyes. 


It is precisely for this that the enormoue network of 
meteorological stations has been built up at every continent. 
But in spite of the efforts, which are applied fer the observations 
of atmosphere in every country, this network still has 


big gaps. Vast ecean spaces still remain "uncovered". And even 
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on land there are deserts, territories covered with virgin 
forest ice or high mountains, where it is difficult to 


maintain meteostations. 


The need for information regarding the state of atmosphere 
is continuously increasing. ‘he airérafts surmount now gigantic 
routes without landing, such as Moscow-Havana, Moscow-Khabarovsk. 
In order to provide with weather forecasts these flightgs as 
well as to compile longterm weather forecast, it is necessary 
to know the state of atmosphere practically above the whole 
surface of the globe. These data could be quickly given only 
by the meteorological observations from satellite. Therefore 
the experiment, being conducted at present on the satellite 


"Kosmos-122" is very‘ important. 


"Kogmos-122" transmits to earth iélevined images of the 
clouds, covering greater part of the earth. The unique shape of 
the elouds, their position provide an experienced eye with a 
lot of information on the state of atmosphere. Out of the mosaic 
of separate photographs, made by the telecamera of the satellite 
during the flight around the globe and transmitted to reception 
points, charts are composed of the cloud cover. They permit 
the meteorologists to determine the nature of atmospherics motion, 
position of the fronts, dividing air masses of different properties, 
direction and velocity of air currents in the upper atmospheric 


layers. 
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However, the television cameras can observe clouds only 
on the illumined-day side of the earth. In order to determine 
disposition of the cloud-cover on the night - shadow side of the 
planet, the photographing should be in the infrared rays. True, 
the considerable part of them is absorbed by water vapor, 
always present in the atmosphere. But there are some sections 
of the infrared spectrum, in which the radiation is practically 
unabsorbed by the water vapor. On the satellite "Kosmos-122" 
is used one of these with wave length from 8 to 12 micrones. 
Through this unique "window" of the infrared radiation range it 
is possible to take photographs not only at night, but at day. . 
also. This permits to compare images of one and the same 


cloudiness, obained in visible and in infrared rays. 


The third important ‘part of the meteorological investigations 
on the "Kosmos-122" is the intensity measuring of radiation, 
outgoing from the earth. Solar rays, falling on the earth's 
surface, are the main source of energy and the cause of 
atmospheric motion. To analyse the atmospheric processes it 
is interesting and important to determine in which areas 
of the earth and how much energy was obfained by the arth's 
survaée (and could be used for the heating of atmosphere), 
hay much reflected into the outer space and how much heat energy 
ie radiated by the heated earth surface and atmosphere into universe. 
These data on the main elements of radiation balance in the earth- 
atmosphere system are obtained by means of actinometric instruments, 


set up on the satellite "Kosmos-122". 
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The instruments measure intensity of radiations coming 
from below in three bands. Measurements in 0.3 = 3 microne 
band (visible light and near infrared region) permit to 
determine intensity of reflected radiation. The majority - about 
70-80 % - are reflected by the clouds, about 30% by land 
and even less by sea surface. Radiation investigation in 8-12 
micrones belt makes it possible to estimate the temperature of the 
visible from satellite surface of earth or of clouds. By the way, 
the temperature of the upper surface of the clouds characterizes also 
ite altitude above the earth. Finally, radiation measurements in 
the 3-30 microne band make it possible to determine the total 
flux of the heat radiation from earth and atmosphere outgoing into 


universe. 


If analysis of the cloudiness photographs, made in visible 
light or by means of infrared irradiation, can be implemented 
by a man by means of visual examination of photographs, the 
processing and analysis of radiation data are impossible without 
computers. Transmitted from satellite to reception points is 
an enormous amount of figures. Only the computer is capable 
of their quick processing. It should be taken into account, 
that during one orbital period of the satellit it has to be possible 
not only to receive, but also to decide and to present in a 


graphical form all data, transmitted ffom the outer space. 


The Soviet scientists have developed methods for 
processing radiation measurements on computers. Signals, sent 


out by the satellite on radiation conditions, enter into computer 
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The latter compares radiation measurements with data on the 
satellite's trajectory, brings in the required corrections and 
issues information in the form of intensity distribution map 


of radiation throughout the globe. 


In order to assure correct function of all meteorological 
instruments, the construction of the satellite has to conform 
to very rigid requirements. It should be constantly oriented 
to the earth surface. The objectives of its cameras should always 
face the earth. Swaying or rotation of the satellite about one 
of the axes is inadmissible. Maintenance of constant orientation 
and stabilization of the satellite in a certain position 
require special analog devices. All these devices, as well as 
memory, communication, etc., need considerable power. At "Kosmos-122" 


it is provided by the large solar batteries. 


The construction of a complex of "cosmic" meteorological 
apparatus and all th required for its operation devices demanded 
great effort of constructors, engineers, scientists. The 
specifications of this apparatus conform in general to norms, worked 


out by the experts of the Universal]. Meteorological Organization. 


At present the apparatus is being tested at some of the 
"Kosmos" series satellites. So far, from working conditions of the 
"Koemos-122" satellite as a whole, the meteorological test 
deta are gathered mainly on 4 part of its trajectory. However, 
the results could be used even now for operative service, 


training of weather beauro an@ for scientific investigations. 
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Therefore, the results of observations are transmitted into 
sybsections of Hydrometeorological Service of USSR, as well as 
to Meteorological Services and Research Department of other 


countries. 


The meteorological observations from satellites are 
being conducted also in the USA. The American satellites "Essa" 
transmit considerable amount of information regarding cloud 
cover of the planet. But these satellites do not have constant 
orientation on the Earth and do not provide informaticn about the 
radiation and cloudiness on the night side of the Earth. 
Individual test photogra,;hs in infrared rays and radiation 
measurements were carried out in the USA, but sc far these 


are not being used in the operative service. 


Observations from satellites open out new, immense 
possibilities for the meteorological service and for the 
investigations of atmosphere. But at the same time the 


application of satellites presents unique and difficult problems. 


Now, as well known, the Hydrometeorological Service of 
the USSR, just as of many other countries, is changing over to 
objective, numerical methods of forecasting the main elements 
of weather. Calculations from these methods are done on 
computers. Now these calculations have to include new 
charavteristics, which hitherto were not estimated. Besides, 
the use of the surface layer temperature the estimates have to 


include temperature of the Earth surface, besides the vertical 
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section of atmospheric temperature it is expedient to use data 


on radiation balance, etc,. 


How can one imagine further development of observations 
from Larth satellites? Apparently, there will be systems of 
satellites, making it possible to compile maps of the atmospheric 
state once cr twice iu 24 hra so that the composition of each 
map will consume sereral hours. This will require 2-3 constantly 


operating meteorological satellites. 


Great interest is presented by observations from 
satellite, located at great altitude above the Earth surface, in 
away, that its cameras would "see" at once a big area of the 
Earth. The first test on photographing the Earth from a 
distance of 20-40 thous. km were made on one’. of the Soviet 


communications satellites 'Molniya". 


In future it will be possible to obtain from eatellites 
other data also, for instance about sediments, swell in the 
ocean. This will enable to improve considerably the marine 
forecasting and recommendation for selection of routes for 


longedistance vessels, etc. 


Development of observations from satellites requires at 
the same time perfecting method of the obtained data analysis on 
computers. Hence the computers will have to find in the huse 
mass of receivable material informaticn on the most important, 


and primarily on the most dangerous weather phenomena, and quickly 
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issue data on hurricanes in the ocean, on storms, thunder storms. 
Only the total automation of all the stages of information 
processing, upto sketching of the cloudiness maps, temperature 
field of Earth surface, radiation field throughout the globe, 


will permit the appropriate use of the abundant material. 


Will the ground meteorological stations be needed? of 
course, although their working program may be considerably changed. 
It should be kept in view, that besides providing weather 
forecasts in considerable territoriuvs and at great distances 
the local needs must also be convidered: primarily of the agricultural 
production, local airlines, etc. For this information is required 


of ground stations. 


Meteorologicai observations from satellites ofen out 
extensive prospects for the weather servife and fer atmospheric 
investigations. The staff of the Soviet Hydrometeorological 
Serive are deeply grateful to our designers, engineers, scientists 
and workers, who have successfully resolved the main problems of 
constructing a composite complex of various devices for meteorological 


observations from satellites. 


F.Fedorov,Academician,Chief of the 
Hydrometeorological Serivice of 
USSR. 


"Ievestiya", 20 August 1966. 
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COSMIC METEORO",OGY 


A tale of the artificial Earth satellite "Kosmos-144" 


a A NE A EC TL aD 


Five years ago, in accordance with program, announced by 
TASS on 16 March 1962- the first artificial Earth satellite of " 
"Kosmos" series was placed into orbit in our country. Since then 
the satellites of this series are being launched regularly. 
Their number is already close to hundred and fifty. The "Kosmos" 
satellites have greatly contributed to the study of the cuter 
space, helped to uncover the pattern of a number of physical 
processes, taking place on the Sun, provided new important 


tnformation regarding distant objects of the Universe. 


But besides the great scientific significance, their 
launchingbegins to acquire an essential value in the national 
economy. Todry we are publishing a t@le of one of the .mitetiites 
in the series "Kosmos-144" , meant for gathering meteorological 


information and transmitting it to the Earth. 


Now a second Soviet meteosatellite "Kosmos-144" is flying 
around our planet. It was launched on 28 February into circular 
circumpolar orbit 625 km in altitude. It has, just as ite 
predecessor "Kosmos-12a" , scientific instruments, enabling the 
meteoservice to obtain very valuable data on the state of atmosphere 
above the extensive territories of the planet. The leunching 
of satellite "Kosmos-144" is the continuation of work in the 
sphere of cosmic meteorology, being conducted by our country in 


accordance with the International agreement. 


The alluring prospects o* using artificial ¢arth 
satellites in meteorology are convincingly verified in practice. 
Information regarding the state of atmospheric processes, transmited 
from cosmic orbits, are used for weather forecasts, for warning 
about the storms and typhoons. The value is specially high of the 
information, gathered by satellites from the vast areas of 


oceans, polar regions, desert and mountain areas. 


The preceding meteosatellite "Kosmos-122" served 
continuously during four months and regularly provided an extensive 
‘meteorological information. Television, infrared and 
actinometric apparatus, as well as the control systems on board 
were functioning in spsce for several thousand hours. The analysis 
of satellite's performance has confirmed the correctness of 
calculations and technical decisions, taken duringits planning 
and construction. During operation of satellite the experience 
was accumulated for operative processing and the use of 
information, obtaindd from the orbit, in the weather torecasting 
service. Application of the modern computers for processing the 
flow of information, arriving from the outer space, enabled the 
Hydrometeocenter of USSR to transmit the results of measurements 


to Meteorological Services o° other countries. 


Experience has shown, that the resolution adapted in 
our country on construction of meteorological satellite, 
assuring simultaneous measurement of a number of indices of the 


state of atmosphere, was correct and most effective. The 
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accomplishment of this task demanded of the makers of the 
satellite and ground systems resolution of the new problems of 
ceamic technique, arising from the requirement of long-term 
performace of the systems and instruments in the orbit in the 
exactly present conditions, automation of processing and 


distribution of the obtained meteorological information. 


The general view of "Koamos-144" is shown in Big. 3. 
Two panels of solar batteries, made-up of thousands of photocells 
provide the electric power. The main service systems are arranged 
in the upper compartmsat of the container, scientific instruments - 
in the lower compartment. The “wings” of the solar batteries open 
out after the separation of the satellite from the carrier- 
rocket. they are provided by an independent tracking system, 
assuring orientation of the plane of batteries perpendicularly 
to direction of solar rays, so as to provide for the maximum 
production of power, To prevent the overcharging of accumulators 
or inadmissible drop of voltage there is an automatic system for 


controlling power supply ofthe satsblite. 


For the majority of devices on board the satellite the 
electric energy is required as an alternate current in a wide 
band of frequenctes - from tens to hundreds of cps. “he direct 
current of the accumulator battery is converted into alternate 
by static semiconductor transformers, which are at the same time 
automatic regulators of voltage and alternate curren. frequency 
and assure synchronized operation of electrid motors, set up 


in various mechanisms on board the satellite. 
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During the flight the satellite is oriented exactly 
on barth. One of itn axes is directed to the center of the 
Barth, the second - along the trajectory and the third - 
perpendicularly to thorbital plane. The successful resolution 
of the problem in regard to exact spatial orientation of the 
long-term continuously-operating satellite by means of 
flywheel-electromotors is a remarkable achievement of the 
Soviet space technique. “he exact orientation of the satellite 
had made it possible to apply the so called scanning infrared 
and actinometric apparatus, which follows from the orbit the processes 
in the Earth's atmosphere, continuously scanning it in 
transversal plane right to left and left to right. And due to 
the orbital flight of the satellite there is a scan band. 
Moreover, this orientation has considerably simplified processing 
of measuring results. The equipment on board the satellite 
includes, besides tne or:entation and power systems, a number cf 
radio-electronic and electro-mechanical devices. They assure 
memorizing of measuring results and their transmission to 
the Earth; radio-observation of the satellite and | rameters 
determination of its flight; present temperature; single time for 
tying measuring results to localities; control and regulation 
of the apparatus performance. ‘he appratus complex of the satellite 
is controlled by automatic device on board, as well ac on commands 


from the arth. 
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Figure 3: General view of "Kosmos-144" satellite. 

The apparatus of "Kosmos-144" enables to obtain image 
%f cloudiness, snow-cover, ice fields on the illumines and shadow 
sides of the Karth, to measure flux of rediution reflected and 
radiated by the "earth-atmosphere" system. television appratus is 
used for observing cloudiness on theillumined side of the Larth. 
Two cameras conduct area by area photographine of the Larth's 
surface along the flight trajectory of the satellite. ‘he 
television cameras are switched on automatically with elevation 


angle of the sun above the horizon 5°, 
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During the flight of the satellite the illuminance of the 
Earth considerably changes due to the changing noture ef the 
underlying surface, as well as due to the height of the Sun. 
In order to obtain high-quality photographa, the expooure ig 
controlled by an automatic device, which measures the illuminance 
of the Earth and fixes the required diaphragni of the topicar,, From 
altitude of about 625 km the television cameras photograph 
the Earth surface along the flight trajectory cf the satellite 
with the width of coverage about a thousand km. the high 
resolving power of the photographing enables to determine 
clearly the shape of the clouds and to analyse in detail the 


atmospheric processes taking place in the given area. 


As an illustration we insert a photorfaph, obtained 
from the satellite on 2 March at 16 hrs 01 min on the 2$th turn 
of tts flight. “he satellite's trajectory was passing over the 
Indian Ocean south to north. Clearly visible on thephotograph 
is the eastern coast of Africa, north of Zaneibar. The clear 
weather along the coast extends for over thousand kin, About 
100 km from the coast line - over enormous territory are eunuiue 
Clouds, light clouds of good weather, originating due to 
ascending currents. Northeeast from Zanzibar a considerable 
area is cloud-covered. In the right top corner can be clearly 
seen three huge sources of thick cumulus cloudiness. These rain 
clouds with downpour and thunder storms are considerable, and 


radius of one of them is about 50 km. 
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Observatio: of cloudiness on the shadow side of the 
Earth is implemented by means of infrared devices, measuring 
outgoing radiation of Earth surface and clouds, intensity 
of which depends on their temperature. The infrared section 
of the spectrum was selected for measurements on basis ef the 
fact, that in this wave band radiation of tue thermal energy 
by Earth surface and clouds is maximum, and radiation absorption 
by the Earth's atmosphere is minimum. The intensity of the outgoing 
heat energy is determinable by the temperature of the 
radiating surface, and since the clouds are always colder than 


the aurface of the Earth, their radiation is less intensive. 


Continuous intensity measuring of the heat radiation 
from surface "scanned" by the satellite, enables to obtain 
data of cloudiness not only on the shadow side, but also on 


the illumined side of the Earth. 


As a rule, the infrared apparatus is switched on for 
complete flights of the satellite around the Earth. The receiver 
of the infrared appratus, set up on board the satellite, carries 
out scanning pervendicularly to the plane of the satellite's 
flight, this enables to obtaia the width of scan band of abovit 
4100 km. Heat radiation of the underlying surface and clouds 
is transformed by the apparatus into electric signals, proportional 
to intensity of the radiated flux. These are recorded by the 


memory and at present moment transmitted to Earth. 
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Photographs of cloud systems, obtainable by means of infrared 
apparatus, are in less detail, than television, but are quite 
adequate for the analysis ot large atmospheric formations 
(cyclons, typhoons, atmospheric fronts) with typical cloud systems, 
dimensions of which are measured in hundreds and over thousand kn. 
Information about cloudiness in polar regions, specially of the 
Southern hemisphere, received by means of infrared appratus, it is 
at present the only source of information, enabling t give the 


required reference as to the nature of weather in these arease 


Besides the scanners, two wide-angle cameras operate on 
board the satellite, covering the whole visible from the satellite 


dise of the Earth. 


The system complex for meteorological determina cions 
from satellite, includas points of reception, processing and 
transmission of data to departments of Hydrometeoservice of 
USSR and other countries,. Naturally, each type of determination 
has ita own method of processing, but thacommon ij the unusual 
“abundance” of information and only 96 ~inutes for its 
processing. When the satellite completes its patrol turn, informe 
ation, obtained during the preceding turn, should be already 


processed. 


Photographs, made by television cameras, have to be 
corrected for the unavoidable perspective distortions of the 


optics, which are obtained in photographing a wide strip of Earth 
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The infrared image of cloudiness is transformed by means 
of special apparatus into macromaps of cloudiness. As a result 
of the study of photographs mans are compiled of the cloudiness 
analysis, which are transmitted to meteorological stations, 


air-ports and hydrometeorological bureaues. 


The processing of enormous flow of data of actinometric 
(neat radiation) measurements is accomplished by means of 


special computers. 


The construction of meteorological artificial Earth 
setellite, complex of ground equipment, control, reception and 
processing is a great achievement of the staff of numerous 
institutes designing departments and industrial undertakings of 
our country. this a creative contribution of an army of 
specialists to the chronicles of glorious achievements 
during the Jubilee year of the fiftieth anniversary of our 
Motherland. 

G. Golyshev, Deputy Director of Hydrometeoservice 
of USSR; N. Andronov, Professor. 


"Izvestiya", 16 March 1967. 


"METEOR" SERVES METEOROLOGISTS. 


tn_the Main Department of Hydrometeorological Serive with 
tne Council of Ministers USSR. 


In orbit at present are two meteorological artificgal 


Earth satellites, which jointly with the points of reception, 
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processing and propagation of meteorological iuformation form 


experimental meteorological space system "Meteor". 


The Main Department of the Hydrometeorological Serive 
jointly with representatives of scientific and industrial 
organizations have analyzed the results of meteorological obser- 
vations, being conducted by means of two artificial Earth 


satellites - "Kosmos-144" and "Kosmos-156". 


As informed by TASS, an artificial Earth satellite 
"Kosmos=-156"' was placed into orbit on 27 April 1967. "Kosmos-156" 
just as its predecessor "Kosmos-144", launched on the 28 February 


1967, implements an extensive program o& meteorological observations. 


The satellite carrier the following: 

- television camera, meant for recording pictures of cloud-, 
snow- and ice-covers on the day-side of the Earth; 

- infrared camera for recording pictures as above on the 
shadow side of the Earth; 

- actinometric instruments for intensity recording of 
radiation, emitted and reflected by the Earth - atmosphere system, 
and for measuring temperature of the clouds and underlying 


surface. 


The meteorological information is recorded by 


devices on board the satellite with memorization and subseq:ient 


i 2h re ry 


transmission to ground stations. 


hee 


(301) 


For geographical tying of meteorological data the satellite 
has functioned systems implementing continuous exact orientation 
of the satellite to earth and in flight direction, as well as 


eynchronization of all recording and memorizing devices, 


The power supply of the satellite's devices is provided 
by the solar batteries with independent orientation system on 


the sun and chemical batteries of required automatics. 


The satellite has also radiotelemetry and systems assuring 


exact measurements of orbital elements. 


The meteorological data from both the satellites is received 
by a network of specially constructed ground points, equipped 
with the means for recording and processing of data and connected 
by direct communication channels with the Hydrometeorological 


Center of USSR. 


The reception points of meteorological data conduct by 
means of automatic devices and computers decoding, geographical 
tying and processing of television, the infrared and actinometric 


information. 


The appratus, set up on "Kosmos-144" and "Kosmoe-156", and 
also the ground complex of reception, processinr and propagation 
of meteorological information for the experimental sapce meteoro- 


logical system "Meteor". 
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The experimental system "Meteor" is meant for a regular 
gathering of meteorological information, which will be processed 
in Hydrometeorological Center of USSR and used by the operative 
weather service in the interest of National economy and for 


International exchange. 
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In Jubilee year of 1967 will be ten years since the 
launching of the first artificial Earth satellite. Our 
Motherland was the first to open a way for the man into the 
outer space, an era of peaceful use of the space. The 
accomplishment of a ten-year program of space investigations is 
a clear demonstration of enormous achievements of the Soviet 


science and technique. 


Investirations of the physical conditions in the outer 
space, in which for a long time operate composite au-omatic 
space observatories, enabled to construct modern meteorological 
Earth satellites, the use of which opens out a vast possibilities 


fof meteorology. 


The present-day weather service is at the stage of 
extremely quick reconstruction. Jf in the past the weather 
forecast was estimated for the agricultural activity in the 
relatively small areas within the country, now the task of 
meteorologists has sharply changed. Thus, for instance, 


Soviet airliners, flying out of Moscow, reach within 10-12 hre 
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points, located in another hemisphere of the Earth. Regular 
routes, extend for over ten thousand km cover practically the 
whole globe. Such are the reguler airlines to Cuba, Montreal, 
Tokyo, inter continental flights to Antarctic regions. This 
requires complete information regarding the estate of atmosphere 


on the scale of the whole Earth. 


Not less important are the exact weather forecasts also 
for the ships at sea and fishing fleet. Their sphere of activity 
now is the World ocean. The efficiency of the seamen and 
fishermen is determined to a considerable extent by the correct 
estimate of hydrometeorological environment, which is formed 


at sea. 


The former organization of weather service cannot 
satisfy the growing needs. Not only that the information has to 
be gathered ffom any point of the glube, it has to be received 
in time and concentrated in meteorological centers during a very 


brief period. 


In order to manage one of the most difficult problems 
of contemporary science - reliable long-term weather forecast, 
the meteorologists have to work out a theory of the total 
atmospheric circulation on the Globe. The construction of thie 
theory, taking into account the whole complexity of processes, 
active in the air aecean of the Earth, is impossible without 
the systematic metsorological observations throughout the 


whole surface of thea Globe. “ith the usual technical means, 
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which were previously at the disposal of meteorologists, it could 
not be done, 4g vast ocean spaces and little=-poyulated 

territories of tho Globe remain practically without meteorological 
observations. And only the meteorological satellite - “cosmic 
eye", shifting along an orbit, is capable to follow the 


weather on the whole of the planet. 


The synoptic meteorologists of our days cannot imagine 
analysis of atmospheric processes without the use of satellite's 
information - so quickly and decisively it became one with the 
weather service. By means of the satellites the science 
of atmosphere becomes enriched by information about the heat 
radiation flux, piercing the air ocean of the Earth. Without 
these data it is impossible to estimate the action of "heat 


engine’, activating the atmosphere. 


For quantitative estimates of atmospheric processes, on 
which the modern methods of numerical short-term and long-term 
weather forecasting are based, the global information of 


meteorological satellites is specially important. 


Development of experimental space system "Meteor", 
composition of which includes artificial fcarth satellites, points 
of reception and processing of data, department for the control 
of state and performance of systems on board, required resolution 
of many scientifical and technical problems. They were 
euccessfully managed by the staff of research institutes, 


designers and industrial organizations. 
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Since the complete analysis of the state of atmospherie 
nrocesses can be implemented only with an estimate of a number .* 
met ‘ological characteristics, it was decided to construct 
a satel .te, providing for simultaneous measurements of the 
radi‘ .on flux in various sections of the spectrum and photographing 
of toud-cover in visible and infrared rays. This is carried 
ou! by a complex of scientific apparatus, which includes television 
-e erase of day and night visibility, infarred equipment for 
temperature measuring of the Earth's and cloud surface, and 
actinometers for measuring reflected and emitted heat energy 


of the Earth and atmosphere. 


The complex of scientific apparatus has special requirements 
of powur, orientation and stabilization of the satellite. The 
need in the orbit is not only to record the atmospheric processes, 
but also to "memorize" the obtained information, to assure its 
correct geographical tying. ‘he main significance has the 
duration of the active existence of the satellite in the 
orbit and, finally, non-failure of the various electrotechnical 


and radio-technical systems,. 


Thedevelopment of meteorological satellites begun in 
accordance with program for construction of satellites of 


"Kosmos" series, announced on the 16 March 1962. 


Constructed and tested at the first stage were the 
electrotechnical devices on "Kosmos-23" providing for 


stabilization of the satellite and orientation of its body on 
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the center of the Earth. The perfurmance was thoroughly checked 
of the power system automatics, controlling solar and chemical 


batteries. 


Investigations of solar batteries have shown, that 
with prolonged effect on them of the cosmic mrtter, and with 
long-term working there is ageing of photocells and change in 
their specifications. This results in decreased efficiency of 


the batteries. 


The investigation results were used in com ‘suction 


of more perfect power sources on the subsequent types of satellites. 


At the second stage of working on the experimental 
meteorological system "Kusmos-122" was constructed and tested. 
In this satellite the set of devices for meteorological 
observations ~- television, actinometric, infrared ~ was 
combined with a system, assuring many months function of 
satellite in the orbit. To provide for such a long-term 
performance of the satellite required resolution of multiple 
composite technical problems. *hus, two independent orientation 
systems were used on "Kosmos-122": one - for continuous ofiente 
ation of the device compartment on the Earth, the other - for 


orientation of solar batteries on the Sun. 


As orientation sensors on the Sun the application was of 
special photocells, reacting only to a certain part of its 
rays spectrum. for orientation determination on Earth 


the application was of devices, reacting to ite heat radiation, 
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the sensore of which ar» highly sensitive to various 
e)ectromagnetic interference. “ppropriate measures were taken 
to eliminate the effect of any interference on board the 


meteorological satellite. 


Special study was conducted of the bearing nodes of electric 
engines and :ther mechanisms in conditions of deep vacuum = in 
the outer ..ace. Great attentivun wes paid to the questions 
of thermal regulation for assuring normal conditions insive the 
satellite for all the instruments, sensitive to temperature 


variations. 


The third stage of constructing experimental meteorological 
system was marked by the launching on 28 February and 27 April 
of the current year of "Kosmos-144" and "Kosamos-156" into near 


circular orbits, paseing at altitude 625-630 km above the Earth. 


The launching of satellite "Kosmos-156" was carried out 
with an estimate for the initial plane of its orbit to be displaced 


in the relation to the orbital plane of "Kosmos-144" by 95°, 


Each of the satellites, which entered today into 
the experimental meteorological system "Meteor" enables to 
obtain during only one orbital period information regarding 
cloudiness from a territory, composing about 8 %,and data 
on the radiation flux - approximately from 20 % of the Globe's 


surfacee 
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The reciprocal position of the satellites orbita ia 
selected so, that they conéuct weather observations above each 
of the development of atmospheric processes in various arers of 
the Globe. The existing system of the two satellites makes 
it possible even now to obtain within 24 hours meteorological 


information from half the surface of our planet. 


With simultaneous orbiting of several meteorological 
satellites the problems of their control and that of the system 


as a whole become considerably more complicated. 


For a normal functioning of a systemoef meteorological 
satellites requires with the passage of each of them above the 
reception points quick processing of telemetric information, 
which contains meteorological data and information regarding the 


performance o* apparatus on board. 


This composite problem has been successfully resolved 
by means of ground control complex. ‘he telemetric information 
is put into the quick-acting computers, Almost immediately 
the communication ceases with satellite the computers complete 
processing of all telemetric data, edit them and issue in the 


form convenient for use. 


Before the information arrives from the next orbit 
the meteorological data should be fully processed and presented 


in the form of charts and maps for an operative weather service. 
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These data quickly reach the meteorological departmentn within 
the country, as well as abroad. thin is done by npecial communication 
channel::;, which enable to transmit by wire or radio weather maps, 


charte and photographa of cloud-cover. 


Information incoming from "Kosmos-144" and "Kosmos-156" is 
widely used in the daily work of the weather service research. centers. 
In Hydrometeorological Research Center of USSR the analysis are 
verified by means of this information of synoptic mans, and also 
weather forecasts for 1-3 days ahead. The material from satellites 
is specially useful in the analysis of the state of weather above 
areas with a sparse network of meteorological stations. Thu., at 
present the information of "Kosmos-144" and "Kosmos~156" is 
successfully used in forecasting wind and swell in conducting 
through several oceans of a Large floating dock, which is now 
in the Pacific Ocean. Great interest represent also data on 
position ofice in the Arctic Ocean, obtained from the satellites. 
Now this cosmic ice survey above the areas of the Arctic Ocean is 
of special value due to the navigation beginning along the 


Nerthern sea route. 


The experimental meteorological system "Meteor" is the 
result of implementing an extensive program of work on the use of 
artificial Earth Satellites in the interest of National economy of 


our country. 


"Provda" June 4, 1967-6 


= 310 - 


CHAPTER - IIT 


SPACECRAFT FOR MOON INViSTIGATION. 


fass Communique on the Launching of Cosmic 
Rocket _tcward the Moon. 


The years 1957-1958 were marked by the greatest 
achievements of the Soviet Union in the sphere of rocket 
construction. The launching of the Soviet artificial Earth 
satellites enabled tn accumulate the material required for 
accomplishment of cosmic flights and reaching other planets 
of the Solar System. The research and designing carried out 
in the USSR were directed toward construction of artificial 
Earth satellites big in - Size and weight. The weight of 


the third Soviet satellite, as we know, composed 1327 kg. 


With successful launching on the 4th of October 1957 
of the first in the world artificial Uarth satellite and 
subsequent launching of heavy Soviet satellites according to 
IGY program the first apace velocity = 8 km per second was 


obtained. 


As a result of further creative work of the Soviet 
scientists, designers, engineers and workers a multistage 
rocket has been constructed ot present, the last stage of which 
is capable of attaining the second space velocity - 11.2 


km/sec, assuring the possibility of interpinnetary flights. 
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Un the 2nd of January 1959 the launching of a space 
rocket toward the Moon was carried out in the Soviet Union. 
The multistage spacd rocket was directed according to preset 
program on the flight path toward the Moon. According to 
tentative data, the last stage of the rocket has obtained 
the required second space velocity. Continuing its flight, 
the rocket intersected the eastern boundary of the Sovict 
Union, passed above the hawaiian islands and is flying above 


the Pacific Ucean, ranidly receding from the Earthe 


On 3rd January at 3 hra 10 min Moscow time the space 
rocket on its flight toward the tioon will pass above the 
southern part of Sumatra, being at a distance from the Earth 
of above 110 thous. km. According to tentative calculations, 
which are being verified by direct observations, the space 
rocket should reach the area of the iloon at about 7 hre on the 


4th January 1959. 


The last stage of the rocket weighing 1492 km without 
fuel is cquipped with a snecial container with meesuring 


instruments for tne following scientific investigations: 


= detection of the Moon's magnetic field; 

- intensity and its variations study of cosmic rays 
beyond the magnetic field of the Earth; 

= photons rocording in cosmic radiation; 

= detection of the Moon's radioactivity} 

« distribution of the study of heavy nuclei in 


cosmic radiation; 


Rs. 
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- atudy of the gas component of interplanetary matter; 
- corpuscular radiation study of the Sun; 


- meteor particles study. 


To observe the flight of the rocket's last stage it 


carries: 


- radio-transmitter, emitting on frequencies 19.997 
and 19.995 megacycles per second telegraphic sendings 


lasting 0.8 and 1.6 seconds; 


radio-transmitter, operating on frequency 19.993 mcps 
in telegraphic sendings of variable duration about 
0.5-0.9 sec, used for transmitting data of scientific 
observations; 

= radio-transmitter emitting on frequency 183.6 meps, 
used for measuring parameters of flight and 


transmission to arth of scientific information; 


special apparatus, meant for creating sodium cloud - 


artificial comet. 


The artificial comet can be observed and photographed 
by optics, provided with light filters, which separate the 


spectral line of sodium. 


The artificial comet will be formed on 3rd January at 
about 3 hre 57 min Moscow time and will be visible for 2-5 min 
in the vicinity of Virgo constellation, approximately in the 


center of triangle, formed by the stars alpha Bootis, alpha 


Virgo and alpha Libra. 
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The space rocket carries on board a pennant with the 
National Emblem of the Soviet Union and inscription: "Union 


of the Soviet Socialistic Republics. January, 1959". 


Total weight of the scientific and measuring instruments 


with power sources nd container compose. 261.35 Kime 


The scientific stations in various areas of the Soviet 
Union observe the first interplanetary flight. The trajectory 
elements are determined on computers from the measuring data, 


incoming automatically to coordinating-computing center. 


“he processing of measuring results will enable to 
obtain data on the fkight of space rocket and to determine 
those sections of interplanetary space, in which the scientific 


observations are being conducted. 


The constructive work of all the Soviet people, directed 
toward resolving the most important vroblems of socialist 
community in the interest of all progressive mankind, made 
it possible to accomplish the first successful interplanetary 
flight. 


The launching of the Soviet space rocket once again 
shows the high level in the development of the national 
rocket-construction and again demonstrates to the world the 
outstanding achievement of the advanced Soviet science and 


technique. 
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The greatest mysterics of the Universe will become 
more attainable to the man, who in the near future will be 


able to step on the surface of other planets. 


The staff of Research Institutes, designing departments, 
factories and test organizations, who constructed new rocket 
for interplanetary communications, dedicate this launching to 


the XXI Convention of the Communist Party of Soviet Union. 


Transmission of data on the flight of the space rocket 
will be regularly conducted by all radio-stations of the 


Soviet Union. 


To Scientists, Engineers, Technicians, Workers, the 
entire Staff, perticipating in construction end launching 


of space rocket. 


The construction of multistage space rocket and its 
successful launching toward the Moon on the 2nd January 1959 
marks the greatest achievement of the Soviet science and 


technique. 


The firet interplanetary flight of the Sovict space 
rocket opens out a glorious page in the study of the outer 
space and demonstrates to the mankind the creative genious of 
the free Soviet people and gigantic scientific and technical 
progress, attained by the workers of the (first in the world) 


country of v. :torious socialism. 


"Pravda", 3rd January 13959. 
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The Central Committee of the Communist Party of the 
Soviet Union and the Council of Hinisters of USSR congratulate 
scientists, engineers, technicians, workers and all the staff, 


participating in construction and launching of the epace rocket. 


Dear Comrades $ The Party, Government and all Soviet 
people highly value your selfless labor and are firmly 
corvinced, that many times more will you gladden our beloved 
Motherland and the entire progressive mankind by new discoveries 


and achievements of uh.versal significance. 


Glory to the toilers of Soviet science and technique, 
paving new paths to uncovering the mysteries of nature and 


subjugating its forces for the good of mankind. 


Central Council 
Committee of of Ministers 
CPSU USSR 


THE FLIGHT OF SOVIET SPACE kUCKeET CUNTINLES. 


At 10 hrs on the 5th vanuary the Sovict space rocket 


continues its flight. 


On 5th January the incoming from the rocket radio-signals 


have considerably attenuated. 


“Pravda”, 4th January 1959e 
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Due to consumption of power supply reeources the 
reliable radic-c’mmunication with the rocket conned on Sth 


January at about 10 hre Noscow time. 


During the 62 hre of its flirht from the moment of 
launching the space rocket receded from the Earth at 597 
thous.km at 10 hrs. on the 5th January. On this flight path 
34 hre after start it passed in the vicinity of the Moon and, 
overcoming the attraction of the Earth and the Moon is coming 


out on its orbit around the Sun. 


For 62 hrs, according to program, there was a steady 
communication of rocket with the Earth which enabled to observe 
the flight of the rocket and to get the information about the 


performance of seientific instruments aboard the rockete 


The program of research investigations and observations 


of the rocket is completed. 


‘he space rocket will finally come out into periodical 
orbit of artificial planet on the 7-8th January of current 


yeare 


The artificial planet orbit is between the orbits of 


the Earth and Mars. 


The least distance between the orbits of artificial 
planet and Mars composes about 15 mln km, which is approximately 
a quarter of the distance Barth and Nare during the favorable 


opposition of Hars. 
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Flying along ite orbit around the Sun with orbital 
period 450 terrestrial days, the e.tificial planet after 
about five years will again annroach the Earth, however, its 
distance from the Garth will be in the order of some tens of 


millions of km. 


The tauks, set in the launching of space rocket, are 


accomplished. 


Valuable material was obtained for further development 
in construction of interplanetary rockets, as well as important 
results on further space radio-communication, a number of 
investigations was carried out of high scientific significance 
on physical problems of the outer space, expanding our 


knowledge of the Universe. 


The obtained scientific results will be published with 


processing of observations. 


After the construction by the Soviet Union of the 
first artificial Earth satellite the launching on the end 
January 1959 of the Soviet space rocket, which has become 
forever the first artificial planet of our Solar System, is a 
majestic event of the epoch of building communism and opens 


out an era of interplanetary flights. 


"Pravda", Gth January 1959. 
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SOVIET SPACE ROCKET. 


On end January 1959 a successful launching was 
accomplished in the Soviet Union of space rocket toward the 
Moon. For the first time in the history of mankind a space=- 
craft was conetriicted, which not only attained, but even 
exceeded the second space velocity. The last stage of the 
rocket, weighing 1472 kg (without fuel), passed in the 
vicinity of the Moon and became the first a.*ificial plane of 


the Solar System. 


This event marks the new stage on the path of mastering 
the outer space. The creative labor of Soviet people has 
brought into being a new celestial body, which has overcome the 
terrestrial gravity and is flying along an elliptical orbit 


around the dun, 


The construction of the space rocket was the ratural 
continuation of werk on intercontinental rockets and large 
artificial Earth satellites, conducted in the Soviet Union. 

It is a known fact, that the weight of the third Soviet 
satellite is 1327 kg <All this work has enabled to accumulate 


the required experience for constructing large space vehicles. 


The flight of the rocket in the outer space has made it 
possible to accomplish a set of the most important ocicntifie 


experiments on the investigation of interplanetary matter. For 
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the firat time the possibility has been realized for 
conducting direct scientific measurements in extensive 


program at such great distances from the Earth. 


The launching of the space rocket is another outstanding 
success of the Soviet science and technique. For accomplishing 
the space flight a multistage rocket was constructed, distinot 
by high constructive perfection, with powerful highly-effective 
rocket engines. Flight control of the space rocket during its 
insertion into preset trajectory was accomplished with high 


precision by means of special automatic system, 


To implement the program of research experiments the 
construction was of unique scientific instruments and special 
radio-metering systems. Total weight of scientific and 
measuring instruments with power sources and container composes 
361.3 kg. Theflight trajectory in the outer space was 
controlled by means of a set of radio-technical means, which 
enabled to determine the coordinates and velocity of the 


rocket at every moment of its flight. 


— se ” 


+ CONS COBETCKHX COMAMMCTAYEGKHK PECAVSAIK - 


y aHBaAPe + 1959 + amBapD “4 


Fig.1. The pennant (from the right and reverse sides), 
on boerd the space rocket. 
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The lavaching of the Soviet space rocket denotes the 
entry of mankind into the ora of interplanetary flights. The 
next stages on this course should be further investigations 
of outer circumsolar space, investigations of the Solar Systam 


Planets and manned flight to other plancts. 


Scientists, , designers, engineers, technicians, workers 
and testers, whose inspired creative labor inscribed a new 
page into the history of the world science and technique, 
dedicated the launching of the space rocket to the XXI 


Convention of the Communist Party of the Soviet Union. 


All Soviet people are discussing the majestic program 
of S‘uilding up communism in our councry, put forward in 
summaries at the XXI Conven‘.ion of the Communist Party of the 
Soviet Union. Implementation of this program under the 
leadership of the Communist Party and the Soviet Government 
will aesure new, even mere vigorous uplift of the national 
economy in our country and will bring the Soviet people to 
conquering new peaks in every cphere of scie~ce and techni.jue 
undoubtedly we shall witness in the next few years new 
outstanding successes of our country in mastering the outer 
space ond discoveryof new secrets of the nature for the good 


of the Soviet people and the entire progressive munkind. 


Tho high appreciation by the Ventral Committee of USL 


and the Council of Ministers USSR of the work «f scientists, 
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engineers, technicians and workern, whe conntructed the 
multiatage rocket and accomplished its cuccensful launching 
toward the Moon on the énd Januory 1959, inepires the staff 
of Research Institutes, Designing Departments, factories 
and test organisations to selflc.c 1.vor for attaining new 


successes in the maotering of the outer space. 


The Flight of the Space Rocket. 


The multistage cipace rocket started from the Earth 
surface vertically. Under the effect of ti + programming 
mechanism of automatic system controlling the rocket, its 
trajectory gradually deviated from the vertical. ‘The velocity 
of the rocket quickly increased. At the end of the accelera- 
tion section the last titage of the rocket picked up the 
velocity, required for ites further flight. The automatic 
control system of the last stage switched off the rocket 
engine and gave the command for the separation of container 
with research instruments from the last stage. The container 
and the last stage came out onto the trajectory and began 
their flight to:ard the Moon, remaining at close die-.ance 


from each other. 


In order to overcome the terrestrial attraction, the 
Space rocket should pick up velocity not below the second 
space velocity. The second apace velocity, known also as 


the parabolic velocity, composes on the surface of the Earth 
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11.2 km/sec. This veloeity 431 critical in the senne, 

that at lower velocitios, known as elliptical, the body 
either becomes the Earth satellite, or rising to a certain 
ultimate altitude, returns to Earth. At velocities, higher, 
than the second space velocity (hyperbolic velocities) or 
equal to it, the body io capable of overconing the 


terrestria). attraction and receding from the Barth for ever. 


The Soviet space rocket at the switch-off moment of 
the last stage rocket engine have exceeded the second 
space velocity. The main effect on the further flight of 
rocket, prior to its approach to the Moon, is of the gravity 
force of the Earth. As a result of this, according to 
celestial mechanics, the flignt trajectory of the rocket in 
relation to the Earth's center is almost a hyperbola, for 
which the Earth's center is one of its foci. The trajectory 
is more curved close to the Earth and straighktens out with 
receding from the Earth. At great distances from the Earth 
the trajectory becomes almost a straight line. At the start 
of the rocket's flight along a hyperbolic trajectory its 
velocity is very high. However, with withdrawal from the 
Earth, the velocity of rocket decreases under the effect of 
terrestrial force. Thus, if at altitude of 1500 km the 
velocity of rocket in relation to the center of the Earth was 
slightly over 10 km/sec, at altitude of about 100 thous.km 


it was about 3.5 km/sec. 


Fig.e2. Course diagram of the space rocket. 


The figures in diagram correspond to successive position of 
the rocket'’s projection on the Earth's surface. 


1-3 hrs 3rd January, 100 thous.km from the Earth; 
2- formation of artificial comet; 

3~6 hrs, 137 thous.km; 

42.13 hrs, 209 thoue.km; 

5-19 hra, 265 thous.km; 

6-21 hrs, 284 thous.km; 


7-5 hrs 59 min 4th January, 370 thous.km -instant of 
the nearest approach to the Moon; 


8-12 hrs, 422 thous.kn; 
9-22 hrs, 510 thous.km; 
10-10 hrs 5th January, 597 thous.km. 
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The rotational speed of radius vector, connecting the 
center of Earth with rocket, decreases according to Kepier's 
inverse-square law. If at the start of flight this speed 
was about 0.07 degree/sec, i.e. exceeded more than 15 times 
the daily rotation of the Earth, after about one hour it 
became lower than the angular velocity of the Earth. But 
when the rocket approached the Moon, the rotation speed of 
ite radius vector reduced by more than 2000 times and became 
five times less tnan the angular velocity of the Moon's 
rotation about the Earth. Whereas the rotational speed of 


the Moon is only 1/27 of the #arth's anguler velocity. 


These peculiarities of tne rocket's movement along the 
trajectory determined the nature of its displacement in 


relation to Zarth surface. 


The map shows time displacement of the rocket's 
projection on the Earth's surface. 4s long as “he rotational 
speed of radius vector of the rocket was high in comparison 
to rotational speed of the Earth, this projection was 
displaced eastward, gradually deviating to the south. ‘There- 
after this projection began shifting initially couthewest 
and after 6-7 hrs after the start of the roctet, when rotation 
velocity of radius vector became very low, almost excactly 


west. 


-Fig.3. Approach path of rocket to the Moon. 


1- Moon orbit; 2= rocket path; 3- position of Moon at the 
start of rocket; 4- position of Moon at the moment of rocket 
approach. 

The movement of tue rocket among the constellations 
in celestial sphere is shown on diagram in figure 4, The 


movement of the rocket in celestial sphere was very irregular 


- fast at the start and very slow at the end. 


After about an hour of flight the path of the rocket 
in celestial sphere entered into constellation Coma 
Berenices. Thereafter the rocket passed into constellation 


Virgo, in which its approach to the Moon took place. 


On the 3rd January at 3 hrs 57 min Moscow time, when 
the rocket was in the constellation Virgo, approximately in 
the middle of triangle, formed by the stars Arctur, Spica and 


Alpha of Libra, an artificial comet was created by means of 
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special device aboard the rocket, made up of sodium vapore, 
luminescent in the Sun's rays. This comet could be obnerved 
from the Earth by optics for several minutes. During the 
passage close to the Moon the rocket was between the stars 


Spica and Alpha of Libra. 


The rocket path in celestial vault on approach to the 
Moon is inclined to the Moon's path at about 50 degrees. 
In the vicinity of the Moon the rocket's movement in celestial 


sphere was about 5 times slower, than that of the Moon. 


The Moon, orbiting about the Earth, approached the 
point of convergence with the rocket from the right, if we 
look from the . orthern part of tne Earth. The rocket 
approached this point from above and from the right. During 
the period of maximum convergence the rocket was above and 


slightly to the right of the Moon. 


The flight time of rocket to the Moon's orbit depends 
on the excess of the initial velocity of the rocket over the 
escape velocity and the higher is this excess, the shorter 
will be this time. This excess was selected with an estimate, 
that the passage of the rocket in the vicinity of the Moon 
could be observed by means of radio-stations, located on the 
territory of the Soviet Union and other countires of Europe, 
as well as in Africa and major part of Asia. Tre flight time 


of space rocket to the Moon «'9s8 34 hours. 
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During the maximum convergence distance between 
the rocket and the Moon, according to confirmed data, was 


5-6 thous.km, i.e. one and a half diameters of the Moon. 


When the space rocket approached the Moon at a distance 
of some tens of thousands km, the attraction of the Moon 
began to have a noticeable effect on the movement of the 
rockets The effect of the Moon's gravitation resulted in 
deflecting the direction to the rocket's movement and change 
in velocity of its flight in the vicinity of the Moon. In 
convergence the Moon was lower than the rocket, and therefore, 
due to the gravitation of the Moon, the flight direction of 
the rocket deflected downward. The gravitation of the Moon 
also built up a local velocity increment. This increment 


reached maximum in the area of the maximum convergence. 


« a 
Bonaes: * 
Seponunu 


Fig.4. Diagram of rocket path toward the 
Noon on celestial ma. 
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4- Moon orbit; 2= convergence point of rocket with the Moon; 
3- the position of the Moon at the moment of the rocket's 
start. 


ae Serpens; be Arctur; ¢c- Booties; d= Coma Berenices; 

e- Virgo; f- flare of the comet; g- Libra; h- Spica. 

After convergence with the Moon the space rocket 
continued to recede from the Earth, its velocity in relation 


to the center of Earth decreased, approximating about 2 km/sec. 


Fig.5. Calculated orbit of artificial planet 
in relation to the Sun (the planet is shown on 
the chart at the moment of maximum convergence 
of rocket with the Moon). 


4- aphelion of the artificial planet; 2- the Earth's orbit; 
3- Mare orbit; 4- artificial planet orbit; 5- perihelion of 
artificial planet; 6- Earth; 7- Mars; B= the point of 
rocket's entering an orbit. 


At a distance from the Earth of about one million km 


and over the effect of the Earth's gravitation on the rocket 
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is attenuated to an extent, when the movement of the 

rocket may be assumed to be occurring only under the effect 
of the Sun's gravity force. About the 7-8th January the 
Soviet space rocket entered its own independent orbit 
around the Sun, became ite satellite, transforming into 


the first in the world artificial planet of the Solar System. 


The velocity of the rocket in relation to the Earth's 
center during the 7-8th January was directed approximately 
in the same way, as the velocity of the Earth in its rotation 
ground the Sun. Since the Earth's velocity is 30 km/sec, 
and the velocity of rocket in relation to Earth - 2 km/sec, 
the velocity of rocket, as a planet around the Sun was 


approximately 32 km/second. 


The exact data on position of the rocket, its direction 
and velocity at great distances from the Earth make it 
possible to eatimate according to laws of celestial mechanics 
the movement of the space rocket as a planet of the Solar 
System. The estimate of orbit was done without accounting 
for disturbances, which may be caused by the planets and 
other bodies of the Solar system. The estimated orbit is 


characterized by the following data: 


= inclination to orbital plane of the Earth about 
4°, iee. very low; 
- orbitaleccentricity of the artificial planet is 


0.148, which is more noticeable, than the eccentricity 
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ef terrestrial orbit, equal to 0.017; 

- minimum distance from the Sun is about 146 min 
km, ise. only a few mln km lees, than the dintance 
of Earth from the Sun (mean distance of Earth 
from the Sun is 150 mln km); 

- maximum distance of artificial planet from the 
Sun will be about 197 mln km, i.e. the space rocket 
in this case will be 47 mln km further fron the Sun, 
than the Earth; 

- the orbital period of the artificial planet aroun l 
the Sun will be 450 days, i.e. about 15 months. The 
minimum distance from the Sun will be attained for 
the first time in the middle of January 1959, and the 


maximum =< at the beginning of September 1959. 


It 4c interesting to note, that the orbit of the Soviet 
artificial planet approaches the orbit of Mars at a distance 
of about 15 mln km, i.e. approximately four times closer 


than that of the Earth. 


Distance between the rocket and the Earth in their 
movement around the Sun will vary, some times increasing, 
sometimes decreasing. Maximum distance between them could 


reach upto 300-550 min km. 


During the rotation of the artificial planet and the 
Earth around the Sun they may converge at a distance of about 


a million km. 
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The Last Stage of the Space Rocket and 
Container with Research Inatruments. 


ee a eS SD, 


The last stage of the space racket is a controllable 


rocket, attached by means of adapter to preceding stage. 


The rocket is controlled by automatic system, stabilizing 
the position of the rocket on the preset path and providing 
for the estimated velocity at the end of the engine's work. 
The last stage of the space rocket after consumption of the 


fuel reserve weighs 1472 kg. 


Besides devices, assuring normal flight of the last 


rocket stage, its body carries the following: 


- hermetic, separatable container with scientific and 


radio-technical instruments; 


ctwo transmitters with antennas, operating on 
frequencies 19.997 and 19.995 megacycles per second; 
- cosmic rays counter; 

= radio-system, by means of which the flight path is 
determined of the space rocket and its further 
movement is forecast; 


= device for the formation of artificial aodium comet. 


The container is arranged at the top of the space 
rocket's last stage and protected from heating during the 
rocket's transition through compact atmospheric layers by 


jettisenable nose. 
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The container is made up of two spherical fine half~ 
sheaths, hermetically joined by frames with packing of special 
rubber. One of the half-sheaths of container carries 4 
antenna rods of the radio-transmitter, operating on frequency 
183.6 mega cycles per second. These antennas are fixed on 
the body symmetrically in relation to the hollow aluminium 
probe, at the end of which is a sensor for measuring magnetic 
field of the Earth and detecting magnetic field of the Moon. 
After jettisoning of the nose the antennas open cut. The 
same half-sheath carries two proton traps for detecting gas 
component of interplanetary matter and two piezoelectric 


sensors for the study of meteor particles. 


The half-sheaths of container are made of special 
aluminium-magnesium alloy. On the frare of the bottom 
halfesheath is fixed instrument frame of tubular construction 


from magnesium alloy, carrying instrument of the container. 


Carried inside the container are the following apparatus. 


16 Apparatus for radio-control of the rocket's flight path, 
consisting of transmitter, operating on frequency 
183.6 megacycles per second, and receiver block. 

2e Radin-transmitter, operating on frequency 19.993 
megacycles per second. 

3. Telemetry block for transmitting research data and data 
of pressure and temperature within the contziner to the 


Earth by radio-systems. 
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Fig.5. Pentagonal elements of the spherical 
pennant. 


Apparatus for the study of gas component of the 
interplanetary matter and corpuscular radiation of 
the Sun. 

Instruments for measuring magnetic field of the Earth 
and detection of the Moon's magnetic field. 

Appratus for the study of meteoric part’cles. 
Instruments for recording heavy nuclei in the primary 
cosmic radiation. 

Instruments for recording intensity and its variation 


of cosmic rays and photons in cosmic radiation. 


The radio and research apparatus of container are 


energized from silver-zinc accumulators and mercury 


oxide=zine cells, arranged on the instrument frame of 


container. 


The container is filled with gan at pressure 1,3 atm, 
The construction of container ensures high tightness of the 
inside volumo. Gas temperature inside the container is 
maintained within the set limits (about 20°C). These 
temperature conditions are provided by imparting to the 
shell of container certain factors of reflection and 
irradiation by special processing of the shell. Moreover, 
the container is fitted with a vertilator, providing forcible 
circulation of gas. Gas circulating in container draws heat 
from the instruments and gives it over to the shell, which 


is a unique radiator. 


Separation of container from the last stege of the 
space rocket occurs after the engine of the last stage ceases 


operating. 


This separation is necessary from the viewpojat of 
ensiring thermal conditions of container. The fact is, that 
the instruments inside the container give off a great amount 
of heat. The thermal conditions, as mentioned above, are 
provided by retaining certain balance between heat irradiated 
by container shell, and heat, obtained by the shell from the 


Sun. 


The separation of container provides normal working 
conditions of antennas and instruments for the measuring of 
Magnetic field of the Earth and detection of the Moon's 
magnetic field; as a result of container's separation the 


magnetic effects are eliminated of the metal construction of 
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the rocket on magnetometer reading. 


The total weight & research and meanuring instruments 
with container and power: suppiy sources on the last stage of 


the space rocket composes 361.3 kg. 


To mark the construction in the Soviet Union of the 
first epace rocket, which has become an artificial planet 
of the Solar System, the rocket carries two banners with the 
State emblem of the Soviet Union. The banners are within the 


container. 


One banner is in the shape of a fine metal tape. On 
one side of the tape is the inscription: "Union of the Soviet 
Socialist Republics", and on the other are the emblems of 
the Soviet Union and inscription: January 1959 January". The 
inscriptions are applied by a special photochemical method, 


ensuring their remaining intact for a long time. 


The second banner is of a spherical shape, symbolizing 
the artificial planet. The sphere's surface is covered by 
pentagonal elements of stainless steel. ‘ngraved on one side 
of each is the inscription: USSR January 1959", and on the 


other - emblem of the Soviet Union and inscription "USSR", 


The Set of Measuring Instruments. 


Ts observe the flight of the space rocket, measuring 


orbital parametern and data reception of scientific 


measurements the use was made of a large menauring complex, 


spread out through the #ehole of the Sovict Union. 


This complox included a group of automntiec radar 
stations, meant for exact determination of orbital elements 
in the initial section; a group of radiotelemetric stations 
for recording of scientific information, transmitted from 
aboard the space rocket; radio-technical system for 
controlling path elements of the rocket at great distances 
from the Earth; radio-stations for reception of signals on 
frequencies 19.997; 19.995 and 19.993 megacycles per sec; 
observatories for observing and photographing of artificial 


comet. 


A timing apparatus and radio-communication system were 
used for coordinating the work of the stations and typing of 


results to astronomical time. 


Data processing of the path's elements measuring, 
incoming from the areas of the stations, orbital elements 
determination and issue of instructions to the stations were 
implemented by coordinating-computing center by means of 


computers. 


The automatic rads. stations were used for quick 
determinations of the initial flight conditions of the space 
rocket, issue of long-term forecasting of the movement of the 
rocket and instructions to all measuring and observing 


stations. Measuring data of these stations were converted 
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by moans of npecial computers into binary code, svoraged, 
tied to antronomical time with pracicion upto na few 
milliseconds and automatically issued into communication 


lines, 


In order to prevent posaibie erroro in measuring data 
in transmission along the communication lines, the measuring 
information waa coded. The application of code enabled to 
find and correct one error in the figure being transmitted 


and to fini and throw aside figures with two errors. 


The transformed measuring information arrived at the 
coordinating center. Here by means of input devices the 
measuring data were punched on cards, from which the electronic 
computers carried out joint processing of measuring results 
and orbital estimates. The initiol flight conditions of the 
space rocket were determined on basis of a great amount of 
trajectory measurements as a result of resolving the boundary- 
value problem with the use of least squares method. Next 
followed integration of a system of differential equations, 
describing the joint movement of the rocket, Moon, Larth and 


Sun. 


The telemetric ground stations received information 
from the space rocket and recorded it on photofilme and magnetic 
tapes. To provide a greater reception distance of radio=sirnals 


highly-sensitive receivers were used and special antennas 


with considerable effective area. 
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Radio-stations, operating of frequencies 19.997; 
19.995 and 19.993 megacycles por second, received radio- 
signals from the space rockct and recroded them on mugnetic 
tape. In this case measurements were conducted of the 
intensity of the field and a number of other measurements, 


enabling .to conduct ionospheric investigations. 


By changing the manipulation type of transmitter on 
frequencies 19.997 and 19.995 megacycle per second, data were 
transmitted on cosmic rays. Along the channel of transmitter 
on frequency 19.993 megacycles per second the main scientific 
information was transmitted by changing duration of interval 


between the telegraphic sendings. 


For optical observation of the space rocket from the 
Earth to confirm the passage of space rocket along the given 
section of its path an artificial sodium comet was used. This 
artificial comet was formed on the 3rd of January at 3 hrs 
57 min Moscow time at a distance of 113 thousand km from the 
earth. The artificial comet could be observed from areas of 
Central Asia, Caucasus, Near “ast, Africe and India. The comet 
was photographed by mea.s of a specially constructed optical 
apparatus, set up in the southern astronomic observatorics 
of the Soviet Union, To enhance the contrast o” photographic 
imprints light filters were used, which separate the spectral 
line of sodium. In order to enhance the sensitivity of 


photographic cameras a number of installations were equipped 
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with electronic image transformers. 


In spite of the bad weather in majority of areas of 
optical observations of the rocket, it was possible to 


obtain several photographs of the sodium comet. 


Orbital control of the space rocket upto distances 
400-500 thous.km and elements determination of its path were 
conducted by means of a special radio-technical system, 
operating on frequency 483.6 megacycles per second. At 
exactly determined moments the measuring data were automatically 


derived and fixed in the digital code on special appliances. 


Jointly with the time, during which the reading was 
taken of the radio-technical system, these data were quickly 
arriving at the coordination center. Joint processing of 
these measurements with data of radar system enabled to 
verify the orbital elements of the rocket and to control 


directly the movement of the rocket in space. 


The use of powerful ground transmitters and highly- 
sensitive receivers provided for assured determination of the 


space rocket path upto about 500 thous.km. 


Application of the above measuring stations enabled 
to obtain valuable data of scientific investigations and to 
control and forecast reliably the movement of the rocket in 


the outer space. 
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The abundant material of the path determinations, 
implemented during the flight of the first Soviet space 
rocket, and experience of the automatic data processing on 
electronic computers will be of great significance in the 


launching of subsequent space rockets. 


Scientific Investigations, Study of Cosmic Rays. 


One of the main tasks of scientific investigations, 
being carried out on the Soviet space is the study of cosmic 
rays. 

Composition and properties of cosmic radiation at great 
distances from the earth are determined by the conditions, in 
which cosmic raya originate, and by the structure of the outer 
space. Upto now the information on cosmic rays was obtained 
by measuring cosmic rays in the vicinity of the earth. Whereas, 
as a result of the effect of a whole mertee processes, the 
composition and properties of cosmic radiation on the earth 
are sharply distinct from those, which are inherent to the 
"true" cosmic rays themselves. Cosmic rays observed on the 
earth's surface resemble very little those particles, which 


are incoming to us from the snace. 


With the use of high-altitude rockets and specially 
of earth satellites the path of cosmic rays from the outer 


space to receiver does not contain any mere an appreciable 
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quantity of matter. However, the earth is surrounded by 
magnetic field, which partially deflects the cosmic rays. 
On the other hand, the same magnetic field creates a unique 


trap for cosmic rays. Having once fallen into thie .trap, 


the particle of cosmic rays wanders there for a very long 
time. As a result a great number of cosmic ray particles 


gets accumulated in the vicinity of the earth. 


As long as the instrument, measuring cosmic radiation, 
is within the activity sphere of the earth's magnetic field, 
the measuring results will not make it possible to study cosmic 
rays incoming from the universe. It is known fact, that among 
the particles, which are present at altitudes of about 1000 km, 
only a negligible part - about 0.1% - arrives directly from 
the cosmos. The remaining 99.9% of particles originate, 
apparently, from decay of neutrons, emitted by the earth (to 
be more exact, by the upper layers of atmoephere). These 
neutrons are in turn created by the cosmic rays, bombarding 


the earth. 


Only when the receiver is beyoud not only the earth's 
atmosphere, but also beyond the earth's magnetic field, will 
it be possible to elucidate the nature and the origin of 


cosmic rays. 


The Soviet space rocket carries various instruments, 
which permit an all-round study of the compositicn of cosmic 


rays in the interplanetary space. 


- 342 - 


The intensity of cosmic radiation was determined by 
means of two charged-particles counters . The composition 
of cosmic rays was investigated by means of two photomultipliers 


with crystals. 
The following was measured for this purpose? 


4e Energy flux of cosmic radiation within a wide 
energy band. 

2. Number of photons with energy above 50,000 
elzctron-volt (hard X-rays). 

3. umber of photons with energy above 500,000 
electron-volt (gamma-rays). 

4. Number of particles capable to pass through sodium- 
iodide crystal (the energy of these particles is 
above 5,000,000 electron-voltes). 

5. Total ionization, induced in the crystal by all 


types of radiation. 


The counters of charged particles produced impulses in 
the special so called conversion circuits. By means of these 
circuits it is found possible to transmit by radio signal, 


when a certain number of particles has been ccunted. 


Photomultiplicrs, connected to crystals, recorded 
light flash in crystals with the through passage of cosmic 
radiation particles. «he intensity of impulse at the output 
of photomultiplier was proportional within certain limits to 


the amount of light, radiated at the instant of passage of 
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the cosmic rays particle within the crystal. The amount of 
light in ite turn is proportional to the energy consumed in 
the crystal for ionizing particles of cosmic rays. By 
separating impulses with intensity higher than a Sertein value, 
it is possible to investigate composition of cosmic rays. The 
most sensitive system records all cases, when the energy, 
separated in the erystal, exceeds 50,000 electron-volts. 
However, the penetrative capacity of particles with these 
energies is very low. In these conditions the recording will 


be mainly of X-rays. 


The number of impulses is counted by means of the same 
conversion,circuits, as for counting the number of charged 


particles. 


In the same way the::separation is made of impulses, 
intensity of wich corresponds to energy release in the 
crystal of over 5C3,000 electron-volt. In these conditions 


the recording is mainly of gamma-rays. 


By separating imp::lses of even higher intensity 
(corresponding to energy release of over 5,000,000 electron 
volt) the instances are marked of the passage through crystal 
of cosmic ray particles, possessing high energy. It should 
be mentioned, that charged particles, included into composition 
of cosmic rays and moving practically with velocity of light, 
will pass through crystal. In this case the energy release 


in the crystal will be about 20,000,000 electron-volt. 
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Besides, the number measuring of impulses, determination 
is made of the total ionization, induced in the crystal by 
all types of radiations, This is done by means of a circuit, 
made up of neon lamp, capacitor and resistances. This 
circuit enabies to determine by counting the number of neon 
lamp ignitions the total current flowing through the 
photomultiplier and thereby to measure the total ionization, 


build-up in the crystal. 


Investigations conducted on the space rocket make it 
possible to determine composition of cosmic rays in the 
interplanetary space. 

Gas Component Study of Interplanetary Matter and 

Corpuscular Radiation of the Sun. 

Until recently it was assumed, that concentration of 
gas in the interplanetary space is very low and is measurable 
by particle units in a cubic centimeter. However, some 
astrophysical observations of the last few years have shaken 


this point of view. 


The pressure of solr. rays on particles of the topmost 
layers of earth's atmosphere builds up a uniyue "gas tail" of 
the earth, which is always directed away from the sun. Its 
luminescence, projected on the stellar background of the 
nightsky in the shape of antihalo, io knowr as the zodiacal 


light. In 1953 results were published of observing polnrization 
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of zodical light, which brought come scientists to conclusion, 
that interplanetary space in the area of earth contains about 
600-1000 free electrons in a cu.cm. If this is so, and since 
the medium on the whole is electrically neutral, it should 
contain also positively charged particles in the same 
concentration. With certain assumptions the relation was 
deduced from the indicated polarization measurements of 
electronic concentration in the interplanetary medium and 
distance to the sun, and hence also of the density of gas, 
which has to be completely or xlmost completely ionized. The 
density of interplanetary gas should decrease with increasing 


distance to the sun. 


Another fact, speaking for the existence of interplanetary 
gas with density of about 1000 particles in cu.cm, is the 
expansion of the so called "whistling atmospherics" - low- 
frequency electromagnetic oscillations, induced by the 
atmospheric electro-discharges. To explain the propagation 
of these electromagnetic oscillations from the point of 
their origin to the point, where they are observed, it has 
to be assumed, that they propagate along the lines of the 
earth's magnetic force, at distances of eight-ten earth 
radii (i.e. about 50-65 thous.km) from the earth surface, 
in medium with electronic concentration of about 1000 


electrons in one cu.cm. 


However, the conclusions as to the e:istence in the 


interplanetary space of such dense gas medium are by no means 
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undisputable. Thus, a number of scientist point out, that 
the observed polarizat’.on of the zodiacal light could be 
caused not by the free electrons, but by the interplanetary 
dust. Assumptions are being expressed, that gas in the 
interplanetary space is present only in the form of the 

60 called corpuscular flux, i.e. flux of ionized gas, 
ejected from the surface of the sun and moving at speed of 


1000-3000 km/sec. 


Apparently, in the present state of astrophysics 
the question of the nature and concentration of the 
interplanetary gas cannot be resolved by means of observations 
from the earth surface. This problem of enormous significance 
for elucidating gas exchange between the interplanetary 
space and upper laye:: of earth atmosphere and for the study 
of propagation conditions of the sun's corpuscular 
radiation, could be resolved by means of devices, set up on 


rockets, moving directly in the interplanetary space. 


The object of setting up devices for studying gas 
component of interplanetary matter.and corpuscular radiation 
of the sun on the Soviet space rocket is the carrying out of 
the first stage of these investigation - attempt of direct 
detection of stationary gas and corpuscular flux in the 
region of interplanetary space between the earth and the moon, 
and rough estimate of charged particles concentration in this 


region. In preparing the experiment on the basis of data- 
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available at present the two following models of interplanetary 


gas medium were taken as the most probable: 


A. Stationary gas: aedium, consiting mainly of ionized 
hydrogen (i.e. of electrons and protons - hydrogen 
nuclei) with electronic temperature 5000-10000°K 
(approximating ionic temperature). Through this 
medium periodically passes corpuscular flux at 
velocity 1000-3000 km/sec. with c ncentraticn of 


particles = 1-10/cu.cm. 


B, Only sporadic corpuscular flux, consiting of electrons 


and protons at velocities 1000-3000 km/sec, sometimes 


with maximum concentration of particles 1000/cu.cm. 


The experiment is being conijucted by means of proton 
traps. Each proton trap is a system of three concentrically 
arranged semispherical electrodes with radii 60, 22.5 and 
20 mm. The two outer electrodes are made of fine metal net, 
the third is solid and serves as collector of protons. The 
electric potentials of ele.‘rodes in relation to container 
body are such, that electric fields, formed between the 
electrodes of the trap, should acsure total gathering of all 
the protons and ejection of electrons, falling into the trap 
from the stationary gas, as well as suppression of: 
photo-current from ti.e collector, induced by the effect of 
ultraviolet radiation of the sun and other radiations 


affecting the collector. 
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Division of the proton current, builteup in the traps 
by the stationary ionized gas and corpuscular flux (if they 
exist jointly), is implemented by the simultaneous use of 
four proton traps, differing from each other in that the two 
of them have positive potential of 15 volts in respect of the 
container shell. This hindering potential prevents falling 
into the trap of protons from the stationary gas(having 
energy of abcut 1 electron-volt), but cannot prevent falling 
into collector of corpuscular flux protons of considerably 
higher energies. The other two traps should record the total 
proton currents, induced both by stationary and corpuscular 
protons. The outer grid of one of them is under the potential 
of container shell, and the other has a negative potential of 


10 volts in relation to the same shell. 


The currents in collector circuits are recorded after 


intensification by means of radio-telemetric systen. 


Investigation of Meteor Particles. 


Besides, the planets and their sate.ilites, asteroids 
and comets, the Solar System contains a large amount of fine 
hard particles, moving in relation to the earth and velocities 


from 12 to 72 km/sec and known in the complex as meteor matter. 


At present, the main information on meteor matter, 
invaiing terrestrial atmosphere out of the interplanetary 
Space, was obtained by astronomical, aS well as radiolocation 


methods. 
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Comparatively large meteoric bodien, incoming at 
enormous velocity into earth atmosphere, get burnt within 
it, causing luminescence, observance visually and by means 
of telescopes. The finer particles are followed :by 
radiolocators along the trace of charged particles - 
electrons and ions, formed with the movement of meteoric 


body. 


On basis of these investigations data were obtained on 
the density of meteoric bodies in the vicinity of the earch, 


their velocity and mass from 107 +g and higher. 


Data regarding the fine and most numerous particles 
with diameter of a few microns are obtained from observing 
dispersion of solar light only on enormous accumulation of 
these particles. Investigation of individual micrometeoric 
particles is possible only by means of devices carried on 
artificial earth satellites, and also on high-altitude and 


Space rockets. 


The study of meteoric matter is of considerable 
significance for geophysics, astronomy, for resolving problems 


of evolution and origin of planetary systems. 


In connection with the development of rocket technicue 
and the beginning of the era of interplanetary flights, 
opened by the first Soviet space rocket, the study of 
meteoric matter acquires a high purely practical interest 


for determination of meteoric danrer for space rceckets and 
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artificial earth satellites, being for a long time in 


flight. 


Meteoric bodies on collision with the rocket can affect 
it in many wayst to destroy it, to dioturb the tightneco of 
the cabin by piercing the shell. Micrometeoric particles, 
by prolonged effect on the rocket shell, may change the 
nature of its surface. Surfaces of optics as a result of 
collision with wicrometeoric bodies may get transformed from 


transparent into opaque. 


As we know, the probability of space rocket collision 
with meteoric particles, capable of damaging it, is low, 


but it exists, and it ic important to evaluate it correctly. 


For investigating meteoric matter in the interplanetary 
space, the instrument container of the space rocket carries 
two baitlistic piezoelectric pickups of ammonium phasphate, 
which record the impacts of meteoric particles. The 
piezoelectric pickups convert the mechanical energy of the 
incident particle into electric, the intensity of which depends 
on vhe mass and velocity of the incident particles, and the 
number of impulses is equal to the number of particles, 


colliding with the pickup surface. 


The electric impulses from the pickup in the form of 
shorteperiod attenuating oscillations are fed into input of 


anplifier-transformer, which divides them into three bands 


according to amplitude and estimates the number of impulses 
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in each amplitude band. 


Megnetic Measurementn. 


The nehieverenta of the Soviet rocket technique open 
out to geophysicists extenoive ponnibilities. Space rockets 
will permit to carry out direct magnetic fields measurements 
of planets by special moguetometers or to detect the planet 
fields due to their possible effeet on the intensity of 


cosmic radiation directly in the space, surrounding the planet. 


The flight of the Soviet space rocket with magnetometer 


toward the moon is tie first of these exreriments. 


Besides the magnetic fields investigations of cosmic 
bodies, the question of magnetic fields intensity in the outer 
Bpace, generally, has an enormous significance. The intensity 
of the earth's magnetic field at a distance of 60 terrestrial 
radii (at a distance of lunar orbit) is practically zero. 
There are grounds to assume, that the magnetic moment of 
the moon is low. The magnetic field of the moon, in the case 
of uniform magnetization, should decrease according to square 
cube law of distance from its center. With irregular 
magnetization the intensity of moon field will decrease even 
faster. Therefore, it can be reliably detected only in 


dirert vicinity of the moon. 


What is the intensity of the field within the orbital 


space of the moon at sufficient distance from the earth and 
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the moon? Can it be determined by values, calculated from 
the magnetic potential of the earth, or does it depends also 
on other causes? The magnetic field of the earth was 

measured on the third Soviet satellite in the altitude rangs 
230-1800 km, ieee upto 1/3 of the earth's radius. Relative 
contribution of the possible non-magn<tic part of the 
invariable magnetic field, effect of its variable part will be 
greater at a distance of several earth radii, where the 
intensity of its field is quite low. At a distance of five 
radii the earth field should be about 400 gammas (1 gamma = 


= 107° oersteds). 


The magnetometer on board the rocket, flying toward 


the moon, is meant for the following: 


1. To. measure the magnetic field of earth and 
possible fields of current systems within the 
orbital space of the moon. 


2e To detect the magnetic field of the moon. 


The question as to whother the planets of the Solar 
System and their satellites are magnetized similarly to the 


earth, is an importan’ question of astronoiy and geophysics. 


Statistical processing of a great number of observations 
by magnetologists, implemented with a view of detecting 
Magnetic fields of the planets and the mvon from their 
possible effect on peometry of corpuscular flux, ejected by 


the sun, did not produce any definite recultse 


= 353 = 


The attempt to fix a common bond between the mechanical 
momenta of cosmic bodies, known for the majority of planets 
in the Solar System, and their possible magnetic moments was 
not confirmed by the whole series of groand experiments, 


which followed from this hypothesis. 


At present the most frequently used in various origin 
hypotheses of magnetic field of the earth is the model of 
regular currenta, flowing in the fluid conducting core of 
the earth and inducing the main magnetic field of the earth. 
The rotation of earth about the axis is used in this case for 


explaining particular characteristics of terrestrial field. 


Thus, according to this hypothesis, the existence of the 
fluid conducting core is an obligatory condition for the 


presence of the general magnetic field. 


The physical state of the internal layers of the moon 
is very little known. Until recently it was assumed, on basis 
of the surface view of the moon, that, even if the mountains 
lunar craters are cf volcanic origin, the volcanic activity 
on the moon has ceased long 0¢° and it is hardly likely, 
that the moon has a fluid coree dith this point of view it 
should have been assumed, that the moon does not have magnetic 
field, if the hypothesis regarding origin of terreetrial magnetic 
field is correct. However, if the volcanic activity on 
the moon is continuing, the possibility ic not excluded of 
the existence of irregular mapnetization of the moon and even 


reneral unifernr napnotination.e 
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The sensitivity, measuring rane of the magnetometer 
and the program of its performance were selected for the 
Soviet space rocket on basis of the need for resolving the 
above problems. Since the orientation of the measuring, 
sensor in relation to the measured magnetic field continuously 
varies due to rotation vf container and the earth, the use 
for experiment is of a three-component magnetometer of total 
vector with magnetically-saturated sensors. The three 
reciprocally perpendicular sensors of the magnetometer ard 
rigidly fixed in relation to container body on a special 
non-magnetic rod over one meter in length. ven in this case 
the effect of magnetic parts of contain2r apparatus composes 
50-100 gammas, depending on the orientation of the sensore 
quite accurate results of measuring magnetic field of earth 


could be obtained upto distances of 4-5 times of its radius 


Research instruments aboard the rocket onerated 
normally. A lot of recordinrs were obtained of measuring 
results, which are being processede Tentative analysis shows, 
that the results of investigations are of high scientific 
value. These results will be published as the observations 
are processed. 


The Artificial Sodium Comet and Apparatus 
for its Formation. 


i OS ON 


The artificial sodium conct is a cloud of codium vapors 
in atonie state, which is ejected into space fron the rocket 


at nm certain instante Me lunineseence of the sadium cloud is 
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the result of resonance fluorescence. The principle of thia 
phenomenon is that the sodium atoms disperse solar light in 
a narrow interval of frequencies in the yellow part of the 


solar spectrum. 


The light, which is dispersed by the sodium cloud, is 
monochromatic, which makes it possible to attenuate to a 
considerable extent the sky background during the observation 


of the cloud through special light filters. 


The brightness of the sodium cloud, containing 1 kg of 
sodium and formed at a distance of 113000 km from the earth, 
should according to estimation be equal to the sixth stellar 
magnitude, which corresponds to the ultimate possibility of 
observing the cloud with a naked eye. For comparison it 
should be pointed out, that the brightness cf the space rocket 
itself in flight at this distance is equal approximately to 


the fourteenth stellar magnitude. 


Therefore, the creation of the artificial sodium comet 
permits optical observaticn from the earth of a certain point 


on the path of the space rocket. 


Observation of the sodium comet is only possible at 
night. This fact determines the time and the place of the 
sodium cloud formation with the flight of the space rocket. 
The time was chosen with an estimate of its visibility from 


the majority of stations in the Soviet Union. 
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Special devices were used to form the artificiel sodium 
comet, carried on the last stage of the space rocket. ‘he main 
unit in the set of devices is the sodium evaporator. The 
construction of the evaporator makes it possibl2 to implement 
evaporation of 1 kg uf sodium within 5-7 sec and ejection of 
the sodium cloud in conditions of weightlessness and deep 


vacuum of the outer space. 


The command, required for the operation of evaporator at 
exactly determined moment, is given by a small-size electronic 


command device, the basis of which is the quartz clock. 


The successful launching vf the Soviet space rocket 
toward the moon and the creation of the first artificial 
planet is an outstanding achievement of the Soviet science 


and technicue. 


The time is not far off, when along the space ways, 
the start of which is initiated by the launching of the Soviet 
space rocket, interplanetary vehicles will be moving toward 
the most distant corners of the Solar Syetem. The mankind 
has stepped into an epoch of direct penetration into the 


universe. 


‘Pravda, 12th January 1959-6 
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PASS COMHUNI..UE ON THE LAUNCHING OF ‘THE 
SeCUND SPACE ROCKET TO THE MUON. 
In accordance with the inveotigation program of the 
outer space and preparation for the interplanetary flights a 
second space rocket was successfully launched in the Soviet 


Unicn on the 12th September 1959. 


Tue launching of the rocketie meant for investigation 


of the outer space during the flight to the moone 


The launching was accomplished by means of a multistage 


rocket. 


The last stage, having exceeded the escape velocity - 


11.2 km/sec, is moving toward the moon. 


At 15 hours Moscow time on the 12th of September the 
Soviet space rocket has receded at 78.5 thousand km from the 
earth and was at that time above the point north of 


New Guinea. 


The last stage of the space rocket is a controllable 
rocket weighing 1511 kg (without fuel). It carries a container 
with scientific and radio-technical instruments. The contuiner 
in the shape of a sphere is air-tight and filled with jas. 

It has been provided with an automatic system for the: 


control of heut conditions. 
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Aftor insertion into orbit the container with the 


instruments was separated from the last rocket stage. 


The following is to be accomplished by means of the 


second Soviet space rocket: 


magnetic fields investigation of the earth and the 


moon; 

- investigation of radiation zones around the earth; 

- intensity and its variations investigation of cosmic 
radiation; 

- heavy nuclei investigation in cosmic radiation; 

- gas component investigation of the interplanetary 
matter; 

- meteoric particles investigation. 


The total weight of testing and metering equinment with 


power supply and container composes 390.2 Kge 


Fc... transmitting to the earth of the whole seientific 
information, parameter measuring of the movement and flight 
control the rocket carries radiotransmitter, oper-ting on two 


frequencies = 20.003 and 19.997 megacycles per seconde 


The transmitter emits signols in the form of telegraphic 
sendings with duration from 0.5 to 165 sec and operates in 
a way, that during breaks in radiation of the first 20.003 
megacycles per second the impulses are tranemitted on the 


second froquency - 19.997 mecacycles per seconde 
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Thore is another radio-trannmitter, opernting on 


freauenciecs 190993 and 39.986 megacycles per geconde 


The tranamitter's signals are impulses of variable 
duration from 0.2 to 0.8 scconds. ‘The repetition frequency 


of impulses is 1 plus minus 0.15 CpBe 


The third radio=-transmitter operates on frecuency 193.6 


megacycles per seconde 


The space rocket carries pennants with the emblem of 
the Union of Soviet Socialist Republics and inscription - 


September 1959. 


For visual observation of the space rocket it carries 
apecial devices for creating sodium cloud = artificial comet. 
The sodium comet will be formed on the 142th .of September at 
21 hours 39 minutes 42 seconds Moscow timee It will be 
observed in the Aquarius constellation approximately on the 
line, connecting alpha stars of consetellations aquila and 


pisces. 


The equatorial coordinates of the comet will be: direct 
ascension - 20 hours 41 minutes, declination - minus 7.2 


degrees. 


The urtificial comet can be observed and photographed 
by optical moans (with light filters separating spectral Line 
of sodium) from the territory of Central Asia, Gaucacus, 
Ukraine, Jelernssia in the eentral part of the hurcnean 


tarrit or. oq bao Prem anpepe, Afvien, wear vant 


countries, India and Western China. 


All the radio-transmitters on the space rocket operate 
normally. The ground radio stations are conducting reception 


of scientific information from abroad the rocket. 


By means of special meaturing automatic complex, the 
stations of which are located at various points of the Soviet 
Union, continuous parameter measuring is being conducted of 
the rocket's movement. The processing of measuring results 
and orbital elements determination is implemented 3n ouicke 


acting computers. 


Information regarding the movement of the space rocket 


will be transmitted by all radio stati-ns of the Soviet Union. 


According to tentative data, the rocket is moving along 
a path, close to calculated. It is expected that the space 
rocket wili reach the moon on 14th September at 00 hours 


OS minutes Moscow time. 


The successful launching of the second Soviet space 
rocket is a new important step in the investigation and 
mastering of the outer space by a mane ‘This extends the 
possibilities of International Cooperation in tne sphere of 
mastering the outer space, which will contribute to further 
lessening of the International tension and strengthening 


of peace. 


"Pravda", 14th Jeptenber 1959, 
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fasS CUMHUNIQUE PeiNalis OF LHR SUVIET 
UNTON = OW ‘tits MOON. 


a 


Today, 14th September, at 00 hours, 02 minutues 
24 second Moscow time the second Soviet space rocket reached 
the surface of the moon. For the first time in history apace 
flight was accomplished from the earth to another celestial 
body. To mark this outstanding event pennants were brought 
to the moon with the emblem of Soviet Union and inscription: 


"Union ot -oviet Socialist Republics. September, 1959". 


To protect the pennants during the encounter with the 


moon, constructive measures were takene 


The propram of research determinations has been completed. 


Operation of radios, carried in container with research 
and metering instruments, has ceased at the moment of encounter 


with the moon. 


Reaching of the moon by the Soviet space rocket is an 
outstanding success of the Soviet science and technique. A 
new page has been opened in the investigations of the outer 


Space. 


"Pravda", 14th September 1959. 
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The Scientists, Designers, Engineern, Technicians, 
Workers and all the participants in conntruction and launching 


of the second Soviet space rocket. 


Central Committee of the Communist Farty of the Sovict 
Union and the Council of Ministers of USSR warmly congratulate 
scientists, designers, engineers, technicians and workers, 
participating in construction and launching of the second 


Soviet space rocket to the moone 


Dear comrades ! By your creative and selfless labor 
you have once again demonstrated to the world the power of 
scientific and technical achievements of the country of 
Socialism. The launching of the second Soviet space rocket, 
whick reached the surface of the moon on the 14th September, 
marks a new era in the mastering by mankind of the outer 
space; for the first time in history a flight has been 


accomplished from the earth to another celestial body. 


We are convinced, that the new glorious victory 07 the 
Soviet science and techniqu: will serve to strengthen the 
peace in the whole world, to develop friendly relations 


between people of every notion. 


Glory to the Soviot scientists, designers, engineers, 
technicians and vorkers, elorifying, by their labor our Great 
Socialist Motherland, progressing under the wise leadership 


of Lenin's Party to new victorics in the building of communicm! 
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Fig.9. Tapeepennant. 
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Suceennful work of the autamatic meacuriny, comples an 
the ground permitted eentinuoun control eonfornity af the 
nctual flipht path with enleulated data, ta foraenc:t carecetly 


rotting te the meon and to determine the aren af Landing. 


Analysio of the actual movement path of the aoeond 
Sovict space rocket on beaia of rceorded data of all types of 
meacurenente and observations vernits to carry out at present 
the first verification of the landin: aren of container with 
inetruments and the last stage of the recket. Unto processing 
of observations shows, that the container landed on the moon's 
surface east of the Nare Serenitatis in the vicinity of 
craters Aristillua, archimedes and autolycus. ‘he selenorraphic 
latitude of the encounter point >of container with the surface 
of the moon, according to obtained data, is plus 30 degrees, 
and the selenographic lonpitude is zero. Deviation of the 
landing point of container from the center of the visible moon 


discis avproximatery 00 km. 


At the moment of container's encounter with the moon 
its vath was inclined to the surface of the moon at un angle 


0 


of 60°. The velocity of container in relation to the moon 


was about 3.3 km/sec. 


the obtained data processing confirnis, that the Inst 


stage of the space rocket has also reached the moon. 
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As has been communicated, during the flight of the 
second Soviet space rocket to the moon the following 
investigations were to be carried out: magnetic fields of 
the earth and the moon radiatior zones around the earth, 
intensity of co.mic radiation, of heavy nuclei in cosmic 
vadiation, of fas component in the interplanetary matter, 


meteoric particles. 


Analysis of material, obtained as a result of these 
investigations, confirmed, that the instruments in container 
operated normally. Initial interpretation has been carried 


out of the telemetering. 


The obtained tentative data permit even now to fix the 


following? 


- the magnetic field in the vicinity of the moon, 
according to magnetometer recordings, within the 
senritivity limits and deviation error (about 60 
gamma), was no* detected; 

- intensity measurements of radiation ia the vicinity 
of the moon detected no radiation zone of charged 
particles. ‘This fact is concordant with results 
of magnetic measurerients; 

- Menourenents were conducted in the outer space alone 

74 the path of rocket of the total flux of cosmic 
radiation, fiux of helium nuclei (alpha-particles), 
nuclei of carbon, nitrogen, oxygen and heevier 


nuclei in the composition of cosmic rays} 
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- additional data were obtained on X-rays, famma-rays, 
electrons of hich and low energies and high-energy 
particles; 

- measurements were conducted within the radiation 
zone of the earth; 

- recording was made LF cuerouee: induced by particles 
of ionized gas, falling from the surrounding medium 
into the four set up on container traps of positively 
charged particles. The intensities of recorded 
currents vary along the path of the rocket; tentative 
estimates show, that there are regions between the 
earth and the moon, where concentration of ionized 
particles is less, than a hundred in a cubic centimeter, 
In nearing the moon at a distance of about ten 
thousand km the recorded currents become of higher 
intensity. This could be explained either by the 
existence around the moon of ionized gases blanket - 
a unique lunar ionosphere, or by the presence around 
the moon of a region of higher concentration of 
corpuscles with energies of some tens of volts; 


= aew Gata were obtained on micrometers. 


Further processing and analysis is being carried out of 


the obtained data. 


On completion of this work “he results of carried out 


investigations will be published. 
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The construction of multistage space rocket, engines, 
flight control system and a complex of ground stations, which 
have assured the exact start and higheprecision movement of 
the rocket to the moon, as well as reliable control of the 
rocket's flight till the moment of encounter with the moon, 


is an outstanding success of the Soviet science and techrique. 


The launching oi the second Soviet space rocket, complex 
of investigations carried out and the reachin. of moon surface 
will make a considerable contribution to the worid science, 


into the mastering of the outer space by a mane 
"Pravda", 24-. September 1959. 
THE FIRST FLIGKT TO THE NOON. 


An exciting communication flew around the world about 
the launching in the Soviet Union of the second space rocket, 
which has reached successfully the moon's surface on the 
14th September at CO hours, 02 minutes .4 seconds. For the 
first time in the history of mankind a flight was accomplished 


from the earth to another celestial ‘ody. 


The accomplishment of the flight from the eartn to the 
moon was made possible by the hi,h level of sci:néa and 
technijue developmeat in the Sceviet Union. It is the results 
of the effort of the Soviet scientists, desiyners, envineers, 
technicians and vorkers, the result of inspired labor of 


the numerous staff, participating in construction and launching 


of the second Soviet space rocket. The launching of a 
rocket to the moon is a very composite scientific and 


technical problem. 


For the flight to the moon it was necessary to construct 
a most perfect multistage rocket, powerful rocket engines, 
operatins on highecalory fuel, iigh-precision flight control 
system of the rocket, ground starting equipment and automatic 


metering complex to follow the rocket's flight. 


In order to imagine the demands for accuracy of rocket 
flight control, in start automatics, of measuring job for 
resolving the launching problem of rocket to the moon, we give 


some information regarding movement of the moon, and certain 


questions, related to selection of the flight path. 


Let's recall the main characteristics of the moon's 
movement, known from astronomy, The moon, being a satellite 
of the earth, moves around the earth along an orbit, almost 
circular. The orbital inclination of the mocn at present is 
about 18°, Because of this the orbital declination of the 
moon, ieee the angle composed by the line from the center of 
the earth to the moon with terrestrial equetor plane, varies 
from + 18° to minus 18°. The orbital period of the moon 
around the earth is about 27.5 days. Distance of the moon 
from the earth composes on an average 354,386 km and varies 


from 356,400 km at perigee to 406,670 km at apogee. The 


orbital velocity of the moon is approximately 1 km/sec. At 
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this velocity the moon deseribes during 24 hours an arc in 


celestial sphere of about 13 degrecs. 
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Fig.10. The impact area of the second space rocket 
with the moon. Virect image. 


1- hare Imbrium; 2- Hare Serenitatis; 3m dristillus 
crater; 4= Archimedes crater; 5- autolycus crater. 


The flight path of the rocket to the moon consists of 


two parts: acceleration region, where under the effect of 


engine impulse the rocket is brought out into a certain erace 


point picking up the required velocity, and the free flisht 


region, which begins after the engine cutof’ of the last 
Stage of the rocket and separation of container. The 


separation of contains from the last rocket stage takes 


nlace due to their mechanical disconnection and impartinr to 


container certain additional velocity 
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According to the laws of celestial machanicu, the 
free flight trajectory after the eugine cutoff in its mejor 
part, where the moon's attraction is comparatively low, was 
similar to hyperbola, with one of the foci in the center of 


the earth. 


With increasing distance from the earth the velocity 
gradually decreased to about 2 km/sec. Heice due to 
progressively increasing effect of the moon's attraction 
velocity decrement has ceased. ‘The velocity begun incr2using 
and continued to rise tili the moment of impact with the moon's 
surface. The velocity of impact with the moon was upto 3.3 


k.n/sec. 


The i -unching of rocket to the moon was preceded b;, 
theoretical investigations and technical calculations, which 
enabled to determine the trajectcry parameters and the 
Starting time, providing for reaching the moon in the most 


suitable conditions, Let's discuss it in more detail. 


In principle the launching of rocket for reaching the 
moon is possible any day, i.@. at any position of the -.0n in 
its orbiting around the earth. llowever, the estimates chow, 
that the launching of the rocket from points of terrestrial 
surface at lutitudes of the Soviet union is energetically 
suitable, when the moon is ciose to the point of its minimum 
orbitul ‘eclination, ieee when the moon's declination 5s 
close to -18°, In this case the rocket in the acceleration 


area will move at lowest angle to terrestrial surface and 
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velocity loss due to earth's attraction will be mini un, 
which aosures the poooitility of sending to the moon of tke 
highest effective lond. ‘vith the start at a later or 

earlier period the weight of the possible effcetive load 
decreases. However, with the snift of a few days this loss 
is comparatively low, and during each lunar'month there is an 
interval of about a week, during which the flight. to the moon 
will be expedient. With a more conside-able deviavion from 
the optimum period the possible effecti:e weigh* becomes 


sharply reduced. 


Fig.11. Course diagram of the second space rocket. 
The fi :res on the di. fram correspond to successive 
positi.as.of the rockets projection on earth surface. 


1- 12 hre, th September; 2- 15 hre, 78500 km fror the earth; 
3e 18 hrs, 112000 km; 4= 21 hre, 142000 kms 4a= formation of 
artificial comet; 5— 00 hrs, 13th September, 171000 km; 

6- 3 hrs, 198000 km; 7- 6 hrs, 224000 km; 8- 9 hre, 250009 kn; 
9- 12 hre, 274000 km; 10- 15 hrs, 29°000 km; 11- 18 hrs, 
322000 km; 72= 21 hre, 3460900 km; 13- 00 hro, O2 min. 24 sec, 
14th September 371000 km, impact point with the moon. 
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Within the indicated interval during the impact of 
rocket with the moon the moon should be above the horizon. 
In the flight of space rocket the impact time was selected sr, 
that the convergence with the moon should occur during the 
period, when for the observation points the moon is close to 
the point of the upper culmination. i.e. its height above the 
horizon is almost maximum. In this case the conditions of 


«7Aio-communication are the riost favorable, 


4g a result of calculations the selection was of the most 
béenéficie] inclination of trajectory plane, which determined 
for the preset start point tne course of the rocket's flight 
in the initial sectirn. With different directions of the 
course inclination c the rocket's velocity in the acceleration 
section and the ‘oss to attraction force of the earth di‘fer. 
The course was selected “ith an estimate of minimum loss and 
hence, of a maximum possible effective weight. The questions 
were also considered of convenient arrangement of the set of 
instrument: for the fli;ht control and obt..ining of telemetric 
information voth in the acceleration area and in the initial 


area of free flight after the engine cutoff of the last stage. 


Calculations have shown, that in flight to the moon from 
the territory of the Soviet Union the moon at the monent of 
start should be beyond the horizon close to the point of the 
lower culmination, This means, that the moment of start 
should differ from the moment of the upper culminaticn of the 
moon by about 12 hours. If i¢ is taken into account, that 


at the instant of reachi::: the moon it should be at the point 


of the upper culmination. it hecomen «Lear, that the 
flirht *n the moon should continue eisner for 12 or 36 houra, 


or two and a half days, etc. 


For the flight of che space rocket the duration wow 
selected of about one and a half days, since the flicht of 
half a day requires extremely high starting speed, and the 
flight of two and a half and more days on condition of impact 
with the toon and assured observation of it at the moment of 
impact inv vlves the necessity to satisfy much more stiff 
requirements of the accuracy in main‘aining :he flight 


parameters at the end of the accelerrtion ares. 


The choice of the flight duration nas determined the 
velocity of rocket at the termination of the acceleration area, 


which, as mentioned above, was slightly higher than ~erabolic. 


Calculations of the rocket's path both in the acceleration 
area and in the free-flight section were carried out by means 
of quick-acting digital computers. The attraction forces of 
the earth and the moon were tak7n into account in celculations. 
It was also found to be necessacy to take into account 
deviation of the earth's gravity field from the centrnl due to 
compression of the earth and disturbing effect of the sun's 


attraction. 


Tu obtain during the flieht of the rocket parameters of 


movement at the end of the acceleration section, adequately 
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coinciding with their calevlated valuen, the poeket carraed 

a control syatem, which was operating throws cit the extent 
of the icceleration section, duration of whie laoted geveral 
minutea. ‘The further «ne and a half day's flipht of the 
rocket was non-controlab~e and wae only due to the effect of 


the earth's gravity *‘-1ld, the moon aid other celestial poilese 


To assure the impact of the rocket with the moon in the 
absence of any corre ion of ite: movement in the free-Light 
section the cas vulated movenent parameteia at the end of 
acceleration section should be very precise. Thus, *rror in 
the rocket's v2locity only of one me.ver per second, Lette by 
0.04% of the tot 1 velocity, results in dev_ation of the 
impact point with the moon by250 km. Deviav.on of velocity 
vector rrom the calcu..ated direction vy one angular ; inute 
causes displacement of the impect point by 200 km. Considerable 
effect on the position of the impact point of rocket with the 
moon has also change in coordinates of the engine cutoff 
point. All tre listed errors, as well as the inaccurate start 
time of the rocket have a combined effect, determining, 
invariably. creater deviation of the impact point with the 


moon, thar de iation due te ench factor individual]'. 


Considering, thot the moon's radius is 1740 ku, for 
reliable impact with «ae moc the erro* in velocity should 
not be over a few mete per second, and de.i tion of 


velocity vector fron the calculated direction not oven one 
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tenth ot a derree.e To provide this accuracy in the contrel 


of the rocket ic a very difficult problem. 


It ghoulc be mentioned, that accomplishment of the 
flight to tue oon from the territory of the Soviet Union 
gequires fore exact accuracy in the performance of control 
svaten, that the fligh. from areas of the Gleve nearer *o 


equntore 


The need to maintain the exact calculated time of the 
stert ie bound with the fact, that the projectory plane of 
the rocket turna jointly wath the earth in its diily rotat‘on 
about the axis. Deviation of the starting time by 10 seconds 
causes dispsacement of the impact point on the surface of the 
. on hy 200 km. The sturt of cosmic rocket at preset moment 
with accuracy «f upt» a few seconds requires considerable 
effort in organizing and preparing the start and proper 
functioniag of the automatic luunching system. The leunching 
of the secon: Suviec space rocket, accomplished with high 
accuracy, indicates perfection of the starting system and 


high reliability of the starting automatics. 


The start of the second apace rocket was accomplished 


with deviation of about one second from the fixed moment. 


In the problem of the space rocket flight most 
important were the questicns of building ur metering and 
calculating service of a composite complex, meant for auick 


dctermination of the movement characteristics of space rocket. 
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The npecifie requirement, determining the complexity 
of the mennuring syntem an a whole, in the requirenent of aa 
quick an ponnible obtaining of data on the movement 
characteristics of the recket. These datn are neecansary for 
enlenlatineg target degignition to observing and measuriny? 
services to estimate the foreenst on the rocket's moverient 


and on the impact point with the moon's surface. 


ac shown by the above data, which characterize the effect 
of errors in movement parameters on position of the impnet 
point, determination of these paraneters from the measuring 
data should be done with very high accuracy, corresponcing to 


accuracy of astronomical calculations. 


The usual methods for determination of movement 
characteristics of cosmic bodies, developed by many-years 
astronomical practice, cannot be used for the above purpose. 
Actually, the basis of observing astronomy - opticul 
Measurements - are unsuitable due to the small size of rocket 
as an object of observation, d:.e to low accuracy 2f sone 
angular meesurenents with tie limited observation time rnd, 
finally. due to low reliabil.ty of these meacurenente, 
dependent to a considernble extent on conditions of visibility 
and the state of earth atnosphere. Therefore, the meusuring 
job of the spree rockets is bused on radiostechnical means 
of meosuringe In this ense the meusuren*nts used are of 


-". ique distances, anrles and radial velocities. 
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Thene ppecifien and requirenenta for determin: tion 
ar the opaee roeket movement poraneters are fully e: timeted 
in the autemitie meaauring comples. This earnulex peruate te 
weagure the evurrent oblicue diniance to roeket with hirh 
precision and two angles ver ruckets animuth and place anple. 
Measurements data, obtained at tue menasurin,: noint, ure 
converted into binary code, preprocessed and tied to 
astronomical time. 4J1 above operations are being carried 
out by special digital file computers. The same file 
computers provide for automatic issue of may sied aacu in 
communication line both in conditions of meazuring and in 
conditions of memorized information issue. The incoming 
information ic automatically decoded in computing cer*+r by 
means of special electronic devices and punched on cards, 
which are hence put into electronic conputers. From 
measuring data, incoming from various measuring stutions, 
the computers carry out calculations of the intial movements 
of rocket, target destination and coordinates of the impact 


point with the moon. 


In order to ohtain the ost complete data of the space 
rocket moveme.t within the whole flirht area upto the moon 
continuous measurements were conducted of distance to the 
rocket, ite rndial velocity (velocity of withdrawnl from 
the measuring point) and angular coordinates: place anrle 
and amimuth. The measurements were on frequency 125.6 


megacycles per second. 
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Data of seientifiec observations, conducted on bourd 
the spnce rocket, and information on working conditions of 
the instruments (pressure and temperature) were transmitted 
and recorded by the rround telemetric stations, Scientific 
data were transmitted by means of radioetranemitters, 
averating on freouencies 183.6, 39.926 and 19.993 megacycles 


per second. 


The flight of the rocket's last stage was observed 
through transmitter, operating on two frequencies: 19.997 and 
20.003 megacycles per secund. Additional scientific information 
about the intensity of cosmic radiation from device on the 
last stage of the rocket were transmitted along the same 


radio-channel. 


Thus, in the observation of the second Soviet space 
rocket a large complex was participating of radio-technical 
Stations, located at special measuring points in various 
parts of the Soviet Union. All the measuring roints were 
joined by a special cormunication system, providing for quick 
transmission of data into computing center and tarret 


destination to measuring points. 


For coordination of the measuring points in time and 
tying of results to single time the use was of specially 


created for this purpose time service. 
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Tentative processing of measuring data, which came 

after 20630 minutes from all the measuring statione of the 
Soviet Union along the automatic communication lines into 
computing center, made it possible within the first hour of 
the space rocket flight to estimate the path of its further 
movement, to verify, that it was placed quite correctly for 
the impact with the moon, to estimate target designation for 
subsequent measurements and observations both to Soviet and 
foreign measuring stations. From these data it was determined, 
that the assumed impact point is in the northern part of the 


moon's visible disc. 


The subsecuent more accurate processing of these data 
with additional information on distance measuring and radial 
velocity of the rocket made it possible to co:firm the place 
and the time of the impact with the mocn. It was fixed, that 
the impact point lies in the area of lLare Serenitatis 800 km 


from the center of the visible moon disc. 


The successful flight of the second Soviet space rocket 
to the moon is an important step in the investigations of the 


outer space and celestial bodies. 


"Pravda", 21st September 1959, 
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TASS COMMUNICATION Oi} THE LAUNCHING OF 
THE THIRD SPACE ROCKET Tu ‘Vvwhik HOON, 

In accordance with the program for investigation of the 
outer space and preparation for interplanetary flights a 
third successful launching of a space rocket was accomplished 
in the Soviet Union on 4th October 1959, The rocket carried 


an interplanetary station. 


The launching was implemented by means of a multistage 
rocket. The last stage of the rocket, having picked up the 
preset velocity, inserted the automatic interplanetary 


station into required orbit. 


The orbit of this station was selected with an esSiimate 


of its passing in the vicinity of the moon and a:ound it. 


The automatic interplanetary station wil] pass the moon 
at a distance of about 10 thousand km and, and rounding the 
moon, Will pass in its further movement in the area of the 
earth. ‘the selected orbit makes it possible tc observe the 


station from the northern hemisphere of earth. 


The last stage of the third soviet space reecet weighs 


1553 ke (without fuel). 


The interplanetary station was carried on the last 
stage of the rocket. After insertion into orbit the station 
was separated from the rocket. ‘the lait stare of the rocket 


moves along an orbit, close ta that of the station. ‘The 
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automntic interplanetary station is designed for extensive 
investigations in the outer space. set up aboard the 
station are the ruscearch and radioetechnical devices, as 
well as an automatic system for thermal control. Power 
supply of devices on board is provided by solar batteries 
and chemical current sources. Total weight of the station 
is 278.5 kg. Moreover, the last stare of the rocket carries 
measuring instruments with power supply sources weighing 
156.5 kg. Thus, the total weight of effective load composes 


435 keg. 


Scientific information and measuring results of the 
movement parameters of the automatic interplanetary station 
will be transmitted by two radio-transmitters on frenuencies 
39.986 and 183.6 megacycles per second. The orbital elements 
of the interplanetary station will be controlled at the sane 


time on ~adio-line with frequency 153.6 megacycles per seconde 


Signals of transmitter on frequency 79.986 meracrcles 
per second are impulses of variable duration from 0.2 to 0.8 


sec. The repetition frequency of impulses is 1 + 0.15 cps. 


Information transmission from aboard the automatic 
interplanetary station will take place in periods of 2=4 hours 
daily, in accordance with the observation prorramn. Operation 
of devices on board the interplanetary station is controlled 


from the earth, from the coordination-computing centcr. 
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The rocket's parameters are measured by the automatic 
measuring complex, ground stations of which are located at 


various points of the Soviet Union. 


Transmissions on the movement of the third space rocket 


will be carried on by every radio-station in the Soviet Union. 


The routine working period of the radio-stations will 
begin on the 4th October at 13 hours Moscow time. At this 
time the rocket will be above a point in the Indian Ocean with 
coordinates 80° east longitude, 5° south latitude at 108 
thousand km above the earth. The working period of the radioe 


stations will continue for about 2 hours. 


Radio observations of the rocket could be conducted from 


Gurope, Asia, Africae and Australia. 


The launching of the third Soviet space rocket and 
construction of the automatic interplanetary station will make 
it possible to obtain new data on the outer ecpace and will be 
further contribution of the Soviet People in the International 


Cooperation on mastering the cosmos. 
"Pravda", 5th October, 1959. 


TASS COMMUNI: ON UH MOVEKENY OF THis THIRD 
SOVIET SPACE ROCKET ("LUNA=3"'). 
In accordance with the planned prorram of investirations 
on 7th October at 6 hours 30 minutes Hoscow time the arparatus 


was switchedeon aboard the interplanetary station for obtaining 
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an image of invisible from the earth part of the moon and 


evubseauent transmission of this image to earth. 


Ph] 


ipnei2. Photograph of the other side .f the moon. 
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To photograph the moon the automatic interplanetary 
station is equipped with orientation system and photo- 
television camer’ with special arrangement for the automatic 


processing of the film. 


The time of photographing was selected with an estimate 
for the orbiting station to be between the moon and the sun, 
which illuminated about 70% of the invisible side of the moon, 
The station then was at a distance of 60-70 thousand km from 


the moon's surface. 


Orientation system cut-in by a special command turned 
the station in a way for the objectives of the photocamera to 
be directed at the other side of the moon and gave the command 


for the switch on of the photo-camera. 


The moon was photogzaphed for about 40 minutes and a 
considerable number of the moon's pictures wes obtained on 


two different scales. 


Developing and fixing of films were done automatically 


aboard the interplanetary station. 


Signals of the photoimare of the moon were tranomitted 
to carth by moans of special radio-tochnical system, This 
system provided simultaneously data tranamission of scientific 
measurements, orbital elements determination, ard transmission 
from the eurth to the interplanetary station comnanda, 


controlling its operation. Television camera transmitted 


half-tone image with high resolving power. 
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Tho first shots of the invicible part of the moon, 
obtaincd as a result of tentative procesning, will be 
published in the news;apera of 2/th October with necesnary 


descriptions and subsequently - in science editions. 


& commission has been set up by the Academy of Sciences 
USSR to name the craters, ranges and other features of the 


invisible part of the moo... 


Instruments were arranged on board tne automatic 
interplanetary station for investigations in the interplanetary 
space. The obtained results were recorded on film by the 


ground stations and are at present being processed. 


The performance of the automatic interplanetary station 


during the first revolution has shown, that: 


the flight of cosmic object along a composite pre- 
calculated orbit is successfully assured orientation 


problem of the object in space has been resolved; 


radiotelomechanical communication and transmission of 


TV pictures at cosmic distances has been accomnlished3 


The image has been obtained of the other side of the 


moon and a number of other results. 


at 20 hours on the 27th of Uctober the interplanetary 


station will be above the point of terrestrial surface with 


coordinates 38° 6" west longitude and 6° 30° north Latitude 
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at 484 km from the earth's center. 


Verification of the orbital characteristics of the 
interplanetary station shows, that it will exist from the 
moment of start for about half a yeer and will accomplish 
11-12 revoiutions around the earth. At the end of this period 
the interplanotary station will enter into dense layers of 


the earth's atmosphere and will get burnt. 


"Pravda", 27th Octoher 1959. 


Ha BulkD SOVIET SPACHE ROCKET. 


Un the 4th Oetobcr 1959 a successful launchin;; was 
acco unlished in the Soviet Union of a third space rocket. The 
object of the launching was the resolution of a number of 
problems in connection with the outer space invest: zations. 
The most important of these was the obtaining °f the photorrashic 
Picture of the moon's surface. Of special scientific interest 
was to obtain photofraph of the pert of the surface, which 
due to peculiar movement of the moon is quite unattainahle 
for terrestrial observers, as well as a part of the surface, 
visible from the earth and such low anglec, that it cannot be 


authentically studied. 


For detailed investiration of the outer space and 
obtainint photographic picture of the moon an automatic 
interpli tetary station was constructed, which by meare of a 
multistage rocket was placed into orbit around the moon. 


Gxactly accordinr to calculations the automatic interplanetary 
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atation passed at a distance of several thousand km fram 
the moon and due to its attraction hanged direction of the 
course, which made it possible to obtain flirht poth, 
convenient both for the photorraphing of invisible from the 
earth side of the moon and for trarsmission to the carth of 


the obtained information. 


The launching of the third space rocket and insertion 
into preset orbit of the automatic interplanetary station 
required resolution of a number of new, very diffic lt 
scientific and technical problems. The multistage rocket, 
used for insertion of the station into orbit, was of high 
constructive perfection with powerful engines, working on 
high-energy fuel. vontzrol system of the rocket during the 
acceleration period made it possible to obtain the preset 


parameters of flight with high accuracy. 


Scientific investisations by means of the automati 
interplanetary station provided considerable amount uf 
material, which is at present being processed. Photographs, 
obtained from the other side of the moon, are of enormous 
scientific interest. For the first time in history it was 
possible te take a look at ‘he part uf the moon's surface, 


never observed from tie earth. 


The launching of the automatic interplanetary station 
indicates high Level in development of cur science and 


technique. 
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The Arrangement of the Automavic Interplanetary Station. 


the automatic incerplanetary statio.. is a space vehicle, 
equipped with a co:'posite set of radio=-technical, photo- 
television and scientific apparatus, special orientation system, 
program devices tur controlling performance of the apparatus, 
automatic control system of the thermal conditions within 


the station and power=-cupply sources. 


The special radio-technical system measures -rb“tal 
parameters of the station, transmits to the earth television 
and sciuentific telemetcring information and commands from the 
earth for the ,crformance control of a: ,aratus on board of the 


interplanetary station. 


The orientation systen assured orientation of the 
interplanetary station in the space relative to the sun and 
moon, required for the photographing of che invisible side of 


the moon. 


Operation of the station's appcrutus is controlled 
from the ground stations along a radio=line, as w>1l as by 
independent program devices on board. ‘This type of comoined 
system makes it possible tc control most conveniently the 
scientific experiments and to obtain information from any 
sections of the orbit withir the limits of rad >o=-visibility 


from ‘‘1e pround observation stations. 
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Tho thermal eontral cynten econtinuaunly maintninng 
within the otation the preset heat conditions. It provides 
for climination of heat, giveneoff by deviceo, through a 
special radiation aurfoece into surrounding space. To 
contrel heat output louvers ore fixed on the outside of the 
body, «pening the radiation ourface with the rise of temperature 


inside the station upto 425°C, 


The power-supply syste contains independent blocks of 
chemical current sources, providing power to shorteaction 
devices, anc a cential black of chemical buffer battery. 
Gnergy consumption ot buffer battery is compensated by solar 
sources of current. The apparatus is energized through 


transformers and stabilizers. 


The set of scientific instruments aboard the automatic 
interplanetary station provides for further development in 
the investigation of cosmic and circumlunar space, begun on 


the firect two Sovict space rocets. 


The autcmatic interplanetary station is a thin-walled 
air-tight construction of cylindrical shape with spherical 
bottoms. Maximum diameter of the statior. is 1200 mm, length - 
1300 mm (without the antennas). arranged on a frame inside 
the body are the instruments and chemical power sourcc&e 
Arranged outside is a part of the scie tific instrunents, 


antennas and sections of solar battery. The top cottom has 


an illuminater with cover, automatically opering prior to 
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photorravhine. here are small illuminncorna at the tap and 
bottom oiden for the solar nennore of the oriantation sysctom. 
The eontrel engines of the orientation system are arranged on 


the lower bottom. 


Taken ac the weit expedient arrangement to photograrh 
the moon was the sighting of the nhotoecamera by a turn of 
the whole interplanetary station. The orientation system 
aboard the station turned and maintained the interplanetury 


station in a required position. 


The orientation system was cut-in after the approach to 
the moon, at a moment, when the station was in the preret 
position in relation to the moon and the sun, assuring the 
required conditions for orientation and photogravhing. Distance 
to the moon in this case in accordance with calculation is 


60-70 thousand km. 


At the start of vork the orientation systen, which 
includes optical and hydroscopic sensors, logical clectronic 
devices and control motors, first of all stoped the arbitrary 
rotation of the interplanetary station about its provity 
center, originated at the moment of separation from the last 


stage of the carrier-erockct. 


The automatic interplanetary station is illumined by 
three bright celestial bocies - the sun, the oon, and the 
earth. Its flicht path was selected in a way, that at the 


monent of the shot the station would be approximately on a 


ntrnipht line, conneeting the sun and the moan, da thie 
cane the earth sheuld be offriide fron the nunenoon Lina, to 
t 


provent orientation on the enrth inatend ef to the woote 


This ponition of the interplanctary station ir reletion 
to celestial luminaries at the starting moment of vericutrtion 
enabled to use the following method: initially its lower 
bottom by means of solar sensors was directed it the Bunt 
thereby the optical axes of the photo-camera were directed into 
opposite side = at the moon. ‘hereafter the appropriate 
optical device, in the vision field of which the earth and the 
sun could not annear anymore, cut-off orientation to che sun 
and set an exact orientation on the moon. the signal inconing 
from the optical devices of the "presence" of the moon 
pernitted photogravhinr. During the whole period of photographinre 
the orientation system continuously cuided the interplanetary 


station on the moone 


After the exvosure of all the frames the orientation 
system was cuteoff. &#t the cut-off moment the system imparted 
to the automating interplanetary station an ordered rotation 
with angular velocity, chosen so, ac to improve, on one hand, 
the thermal conditions, nnd on the other = te exclude the 


effect of rotation on the functioning of scientific instruments. 


The Flicht of Intcrplanctary station. 


The orbit of the automatio interplanctary stntion war 


specially adanted for resolving the ansiened comrlex of 
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Scientific problems, To obtnin the required orbit, benides 
providing the necess. ,° velocity and the ‘course of the 
Station at the mo at of the engine cutoff of the last stare, 


the effect was also used of the moon's attraction. 


The path around the moon had to meet a number of 
requirenents. To ensure the correct performance of the 
orientation system during photographing it was necessarv, as 
mentioned above, that at the starting moment of orientation 
the moon, station and the sun would be on approximately on 
one straight line. Distance srom the station to the moon 
during the period of photograohing was taken about 60-70 


thousand kn, 


The nature of the path should have allowed to obtain 
maximum amount of information at the first turn and specially 
at low distances from the earth. ‘To invlement this reauirement 
it was necessary to ensure the best possible conditions of 
radio=-communication with the interclanetary station from 


the ground points on the territory of the soviet Union. 


It was also most desirable to obtain for scientific 
investigations a flight path, providing for the movement of 
intorplanetary station in space of a sufficiently rpeolonred 


period. 


The flight around the moon with return tn carth may be 
accomplished along a path of various types. To obtain these 


paths the velocity at the end of occelorntion flirht chould 
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be comewhat lower than the so called escape or parabolic 
velocity, which on the earth's surfore composes 11.2 km/sec. 
If the flight path passes at a distance of some tens of 
thousands km from the moon its effect is comparatively low 
and the movement in relation to earth will be along a path, 


similar to ellipse with focus in the center of the earth. 


liowever, the vath of a distant flignt around the moon 
passing it at some tens of thousands km has quite a number of 
most essential drawbacks. ‘Jith the flight at great distances 
fron the moon the direct investigation of the outer space in 
the immediate vicinity of the moon becomes impossible. With 
the launching of the rocket from the northern hemisphere of 
the earth the return to eerth takes place from the side of the 
southern hemisphere, which makes it difficult to conduct 
observations and reception of scientific information by the 
stations in the northern hemisphere. he mevement in the 
vicinity of the earth durinr the return is beyond the 
linits of visibility from the northern hemisphere, and hence 
the reception in the vicinity of the earth of information 
resording the results of investirntions becomes impossible. 
On return to the earth tie rocket enters the dense atmospheric 


layers and gets burnt, i.e. the flight ends after one rotation. 


These short-conings could be avoided, if another type 
of path is used during the flight around the moon, which will 


pass just at a few thousands km from the moon, 
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The flifht path of the automatic interplanetary station 
passed at 7900 km from the center of the moon and was selected 
with an estimate for the station to be south of the moon at 
the moment of the maximum approach. Due to the moon's 
attraction the path of the automatic station in accordance with 
calculations deflected northward, This deviation was so 
considerable, that the return to the earth took place from the 
side of the northern hemisphere. loreover, after the approach 
to. the moon maximum height of the station above the horizon 
for the observation points. in the northern hemisphere increased 
from day to daye There was a corresponding increment of 
periods, during which direct communication was possible with 
the automatic station. With sufficient approach to the earth 
the automatic station could be observed in the northern 


hemisphere as a sustained luminary. 


The conditions for information reception on approach to 
the earth and conditions for scientific investigations in the 
area to immediate vicinity of the earth were quite food. On 
return to earth at the first revolution the station did not 
enter into atmosphere and did no perish, but passed at 47500 km 
from the center of the earth, moving alons an extenu'd elliptical 
ortit of very Large dimensions. Maximum withdrawal of the 


station from the earth composed 4080 thousand km. 


Thus, with passare close to the moon it is possible tc 
ubtain flight peths of the automatic interplanetary station 


most interestinr and beneficial from the viewpoint of 
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scientific investigations and reception of scientific 


information. 


The flight of interplanetary station in the vicinity 
of the earth takes place at such great distances from its 
surface, that there is no atmospheric brake drag. Therefore, 
if the movement was due only to attraction force of the earth, 
the automatic station would have been an earth's satellite 


with unlimited period of existence, 


Whereas, in reality the time of the station's movement 
is limited. Due to disturbirg effect of the sun's attraction 
the nearest orbital cistance from the earth - the perigee - 
gradually decreases. Therefore, after a certain number of 
revolutions, the station with one of its returns to the earth 


will enter into dense atmospheric layers and will get burned. 


The decrease in the altitude of perigee during one 
orbital period depends on dimensions of the orbit and specially 
on the altitude of apogee, ie. on the maximum distance of 
orbit from the earth, sharnly increasing with increased 
altitude of apogee. Therefore, in selecting the nath of the 
interplanetary station it was necessary to obtain the altitude 
of apogee as low as possible and not much exceeding distance 
from the earth to the moon. It was also necessary to pet 
the altitude of perirec on the first revolution as hirh as 
possible. The extent of meeting these requirements will 


determine the total number of the station's rotations around 


the earth and its time of existence. 
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The effect of the moon is not limited to that, which 
it exerts during the periods of the first close approach. 
Disturbances of the station's orbit from attraction of the 
moon are not of such regular nature, as disturbance of th> 
sun, and depend to a great extent on the orbital period of 
the station around the earth. The effact of the moon could be 
quite appreciable, if at some of the subsequent revolutions 
there is a repeated close approach to the moon. In this 
ease the approach of the station to the moon would have ta’.en 
place approximately at the same point of the lunar orbit, as 
the first time. In the case of rer:ated close approach the 
nature of the station's movement may c:.unge considerably. If 
the interplanetary station will pass close to the moon from the 
south side, i.e. the second nypronch will be of the same type, 
as the first, the number of revolutions and the existence time 
of the station will sharply increase with maintenance of the 
beni toperty of its path = approach to the earth from the 
side of the northern hemisphere. If the repeated passage will 
be from the side of the horth, the vnerisee altitude of the 
orbit will decrease and in the case of auite a strong 
disturbance there may occur a collision with the earth in the 


very noxt returne 


Un those orbital loors, where there if no close apyronach 
to the moon, the moon nevertheless exerts some effect on the 
orbiting: of the station. Although the atbraction “orce of 
the moon in this case is very low, however, by affecting 


considerable nunber of the path's loops, the moon's attraction 
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has a considerable effect on the orbiting of the automntic 
Station, causing decrease in the altitude of perigee and 


reducing the orbital existence time of the station, 


The orbiting pattern of the automatic interplanetary 
station under the :ffect of the simultaneously acting gravity 
forces of the earth, the moon and the sun are most comnlex,. 
The nature of the passage close to the moon in the first 
approach determines further orbiting of the interplanetary 


station. 


Since the movenent of the interplanetary station is not 
corrected on the way and the whole of its flight is determined 
in final count by tic orbital parameters at the end of 
acceleration period (mainly by the velocity attidude), it is 
clear, that the realization of the above described space 
station path is only possible with extremely perfect control 


system of the carriecr-rocket in the area of acceleration. 


Calculationi,show, that with devintion from the point 
of station's vassase through she pattern plane by a thousand 
km the minimum distance between the earth and the station in 
its return will vary by 5-10 thousand km, and the time of 
the maximum approach to the enrth = by 10-14 houre. ‘The 
picture plane in t:is ease is the plane, passing through 


the center of the moon perpendicularly to the carthemoon line. 


In order to ect the ultimate deviation of the minimum 


distance between the earth and the station not exceeding 
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20 thousand km, the control accirncy in the arca of the 
orbital insertion of the rocket should be such, as to ansure 
deviation of the intersection point of the nicture plane not 
over 3000 km. At first sipht this concition, deranded of 
rocket's control system, seems easier in comparison with 
conditions, dictated by the impact problem with the moon, 
Since to assure the impact ultimate deviation of the rocket 
from the target point, or calculated point of vassing the 
picture plane, should not exceed the moon's radius, i.e. 
should be approximately half of the 3000 km. However, in the 
case of the station's orbiting the moon, errors ir the orbital 
insertion of the rocket affect deviation of the picture nlane 
intersection point to a considerably rreater extent, than for 


the impact version, implemented by the second space rocket. 


Actually, as communicated, velocity deviation in placing 
the rocket into free flirht area by one meter per second in 
the. impact version with the moon results in deviation of the 
picture plane intersection voint by 250 km, and in the case 
of launching for orbiting the moon this deviation will compose 
750 km, ieee three times that. Only from comparison of these 
figures it is clear, that realization of the preset version 
of orbiting path reavires even higher accurocy of the rocket 


control systen, than in the impact version. 


As has been mentioned, with the passage of internlanctary 


station in the vicinity of the moon the stntion's vath 


= 400 ~ 


exporiences intensive disturbance, which forcen to chanre the 
initial course of the orbiting, atipuloting station's return 
to the earth from the side of the northern hemisphere. The 
Same disturbing effect of the moon intensifies eifect of the 
movement parameters deviation at the end of acceleration area 
from their calculated values on the nature of the station's 
novement on its return to the earth after orbiting the moon. 
Therefore, even small errors in determination of these 
parameters result in very considerahle errors in calculating 
movement characteristics of the interplanetary station in 


its return to the earth. 


At the same time for reliabl.s radio-comnunication of the 
interplanetary station with the ground observation points 
requires an accurate knowledge of the time varintion of the 
station's orbiting characteristics. This is necessary for 
precise estimation of tarret deSignation for the measuring 
noints and to deternine moments for the cut-in of transmitters 
on board. This fact requires centinuous peth measuring of 
the interplanetary station, data processing and verificati sn 


of ti... vrbiting characteristics of the station. 


The described circumstances present critical domonds 
to performance of the automatic measuring complex, meant fer 
the measuring of the station's orbital parancters, forecasting: 
its movement, estimate of tarret indication for the measuring 
and observing station:, time calculation fer the cutein of 


transmitters on bonrd the interrlanctary station during the 


whole flight around the carth. 


This complex includes radio-technical stetions of 
measuring distance, anrular parameters and radial velocity 
of the object, reception stations of telemetric information, 
automatic communication lines of measuring points with 
coordination and computing center, which in tvrn is connected 
with the ground stations, giving the coamand for the switching 


off of transmitter aboard the automatic interplanetary station. 


The command radio-=line makes it possible to cut-in the 
radio-technical means of the station at certain intervals, 
corresponding to best conditions of racio-communication of 
the board apparatus with ground stations on the territory of 
the Soviet Union. Selection of duration and time for cutting-in 
radio-communication with the station is done on coi.dition of 
sufficient accumulation of inform:ition needed for verifying 
choracteri:tics and forecasting the course of the 
interplanctary station, and also on condition oi maintaining 


power balance of the instruments on bonrd. 


Tentative results processing of the rath mensuring has 
shown, thnt the auton tic intorplanctar; stntion will be 
orbiting till April 1960 and will complete 11912 revolution: 


around the earth. 


Photographing and Yransnission of Fictures. 


In developing the set of devices for tnkeine nd 


transmitting vietures of the invisible cide of the meor from 


the cutomatic interplanctary rtation the provlem wag 
succeasfuily resolved of const-nccing pheto-television 
aysten for obtaining good-quality ialf-tone , !rturen and 
transmitting them at distanecs, measured by lund eda of 
thousands of km. This also helped to resolve a number of 


composite scientific and technical problems. 


During the photographing the orientation system provided 
position of che automatic station, when the lunar disc was 


in the vision field of objectives. 


The construction of the photoetelevision camera assured 
its working in the difficult conditions of the enace flight; 
safety was assured of the photoematerial against the adverse 
effect of cosmic radiations and the normal verformance of 
the photo-processing bloc!: and other blocks of instruments in 


conditions of weightlessness. 


For the super-distant transmission of pictures at very 
low power of radio-transmitter the application was of the 
picture-traasnission velocity tons of times lower, *han the 


transmission velocity of the ordinary broadcasting ZV centers. 


Vith the first shot of the other side of the moon it 
was 7.pecdene to nhetorravh es Larpee as possible aren af its 
unknown surface. ‘This necessitated complete rhoterraniing of 
illumed ‘lise, the contract of whieh is olwave concidernoly 
lover than vith a side illuminance, creating shadove from 


the toeropraphic details. nr a better transmission of tne 
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low=contraot picturo an witomatic “-cightnona adjustment wan 


used in the phe‘o-Ty apparatuasof the transmission tubo. 


Por reliable noneadjustment operation os the ret ot 
instruments in variable conditions princirles were aprlied of 
selfeadjusting circuits. Coordination and control of nerfornmance 
of all the units, includins electronic circuits, optical, 
mechanical and photoechemical devices, were inpl sented by 


a special automatics and progranminr system. 


The photoelV apparatus, carried on the internlanetary 
station, *« teins the fellowine main equinment, Photo-camera 
with tw objectives of focusing distance 200 and 500 mua, by 
means of which simultareous shots were made in two different 
scales. Objective with the focusing distance 2CO mm rfroduced a 

picture of complete disc. ‘The l.rge=r -.. ~icture, produced 
by the objective with focusing distance 500 mm, was .zyond 
the limits of th2 photo a 7 showed a more detailed picture of 


the vart of tr: lunar disc. 


the photos were taien with automatic chance of exnecure 
for obtaining neratives with best densities and the takins 
continued for about 40 minutes, and during this time multinle 


pictures were taken of the other side of the monn. 


The phetcyraphing becun on conmund sienal, ofter the 
objectives were sirhted on the noon. The whole subsequent 
process of shooting and filri processing vos automatic in 


aecerdane? with vreset proprar. The pictures were ta'ten on 


» 4ok a 


A special 458mm filn, meant for davolaping at high temnornture, 


fo prevent fiim fer under the effect of connic radietion 
a special proteztion warn previded, chonen on basis of 
investipations, conducted py meann of Soviet artificial 


Satellites and spase rockets. 


At the end of shooting the film was fed anto a small 
Bizd device of automatic processing, where it was developed 


and fixed. 


A special process was used for developing, providin: 
for a low dependence of the nerative parameters on temperatures 
Necessary measures were taken to prevent disturbance of 
processing in conilitions of weightlessness. after develcpment 
the film wes dried and the weisture absorbed, which assured 
u long-term safety of the film. At the cnd of devetonment 
the film was fed into a snecial cassett- ~*~” prenrared for 


the transmission of the picture. 


Preeexposed on the film were test signs, a part of which 
was developed on the earth, an? the other purt developed 
aboard the stetion during development of the pictures, talen 
of tho other side of the moon. ‘These siens were transmitted 
to the earth and made it nocsible to control the shootinr, 


developnent and transmission of the victures. 


To convert the picture on negative film into electric 
Signals the use was of eclectron-ray transmitting tubes of 


high ree slving power and highestability photoeelectric 
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multiplior, 


tho tranomission of pictures to the eartl waa acconnlishen 


in the some way, as in tranamianion of cinef.ima to TV conters. 


Economical low-frequency scanning devices wore uncd for 
deflecting the ray of the clectroniceray tute. Amplification 
and formation of picture signals was accomplished by a 
specially developed narrow-band stabilized amplifier with 
automatic compensation for the variation effect of nerative's 
density on the output signal. All the circuits were mostly 


on semiconductors. 


Picture transmission was arranged in two conditions: slow 
transmission at great distances and fast at shorter distance 


on approaching the earth. 


Depending on transmission conditions the TV system made 
it nossible to chanre the number of Lines, into which the 
pictur2 disintegrated. Maximum number of lincs was unto 1006 


per one exposure. 


The transmitting and receivinre scanning devicce vere 
synchronized by a mothod, which asrcured birch ontieinterference 


atability and reliable performance of the arparatuce 


Pictures of the moon were transnitted fron the sutenatic 
internlonetary station alonc the racio=scommunication line, 
which served at the same time for measuring orbital parameters 


of the station itself, nanely! distance, velocity and anruler 
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coordin: ten, ag well an for trommninnion af neientifie 
exparinont results by menne af telemetry. isuitch on nana 
off of varioun devieer aboard the statian and ehanpe in 
their working conditions won by the tronemien.ion fran carth 


of special command alenr the same rpadioeline, 


franenission of the moon's pictures and all other 
functions in radio-communicition line with the station were 
inplenented by continuous emission of radio-waves (in contrast 
to impulse emission, used previously in solic cases). ‘this 
combination of functions in a Single line of radioscommunici:tion 
with continuous emission has been executed for the first time 
and made it vossible to assure a re“*iable radioeconmmnication 
upto maximum distances at @ minimul cnerg, consum:tion on 


board. 


The line of radio»comnunication with the station consisted 
of two parts: earth-station line and ctationeearth line and 
included command receivers, noverful transmitters, highly- 
sensitive receivers and reccriders, ontenna,systens at round 
points of radio-communicntion, as well as transmitters, 
receivers and antennas, carried on the interslanetary etotion. 
Sesiden, the station carried conuand receivers and »corray 


radio=techuaaal deviers. 


The Whole atnaratuc of the vedioecomnunicotion Linn 
both ahourd and at vround points was duplicated to eniance 
reliahility of conmunication. Tn the ense of failure of one 


of the radio-teci:nical devices on board or depletion af its 
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nerformance resourecn it could be replnced by the reserve 
Aevice hy riving appropriate command from the pround control 


center. 


The moon's pictures were transmitted on commands from 
the earth. These commands switched on sower sunply of the TV 
set on board, drawing of film and cutein cf the TV set to 
transnitters on beard, As Oo res lt brirhtness variation was 
transmitted to earth along the lines, into which the nicture 


decompceses. 


The total volume cf scientific information, transmitted 
alone, the radio-co:imunication line ineluding pictures of the 
moon, greatly exceeded the volume of information, transmitted 
from the first and second Soviet spece rockets. For reliable 
transnission of this informution in the presence of considerable 
noice level of cosmic radintion a srecially effective method 
was anpiied of radio-communication, assuring minimum consumption 


of enerpy from the yover suvply sources on hoard. 


For economizing electric energy power of transnitters 
on board was fixed at few watts. In receiving and transmitting 
radioecet on board the use wac of neniconductors and other 
modern detoils and matcrial, opecial attertion was rail to 


obtaininye minimum volume ond weirht of devicec. 
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Difficulties, connected with providing reliable 
radioecommunication with the intervlanetary automatic station 
can be imagined, if it is estimated, what portion of power, 
emitted by radio-transnitter on bnard, comes into pvround 


receiver. 


To avoid break-down of radio-comnunication with the 
station on its return, the station's antennas enit radio-signals 
uniformly in all directions, so that the power of emission per 
unit of surface will be similar for all the points of imagined 


sphere, at the center of which is the station. 


The receiving antenna on the ground gets a part of the 
emission rower, detorminable by the ratio of receiving antenna 
effective aren to the surface of snhere with radius, ecual to 
distance from the station to receiving point. Therefore, for 
recention of sirnals from the station the receivinre antennas 


are very larree 


However, even in this case with maxinum withdrawal of 
the station from the earth the receivable nart of the emission 
rover from transnitters on bourd is 190 million times lower, 
than the overare nover, received by the ordinnry “V receiver. 
the recertion of these veo! signals reavires highlyesensitive 


receivers wit! low level of output noise. 


The noises at the outout of rround receiver cre mode 


up of cosmic radioeenissinon noises, received by the antenna, 
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and natural noises of receiver, which were reduced to a 
minimum by a numoer of special measures. vVecrease in the 
level of noise, as a rule, ie bound with reduction in the 


rate of information transnission. 


Due to above stated the anplication in the radio- 
communication line was of methods for processing and transmission 
of signals aboard the station and at ground receiving center, 
at which the noise level is reduced to a maximum extent with 


retention of admissible rate of transmission. 


Economics use of power sources aboard the station, presence 
of radio-communication line with cuntinuous emissior and 
combined functions, application on earth of Special reception 
antennas, high sensitivity of receivers, special methods for 
processing and transmission of signals - all this enabled to 
assure reliable radio-conmunication with the automatic 
interplanetary station, unfailinr action of command radio~line 
and systematic taking of the moon's pictures and telemetric 


scientific information. 


Signals of TV picture, received by the ground reception 
certer, were recorded by various devices, whi-h acsured the 
necessary reserves and made it possible to monitor the 
transmission and to oliminate the specific disto. tions, 
caused by the specificities of the radio-communication line 


and recorders. 
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Signal fixing of the moon's picture was on special 
recorders of TV pictures on the film, on majrnetic recorders 
with high stahility in the travel oneed of the tape, on 
Sciatrones and on devices of open recording of the picture on 
electro chemical paper, NMaterial, obtained from all tynes of 
recording, is used in the study of the invisible side of the 


moone 


By means of a TV system, set up on board of the 
interplanetary automatic station, the transmission of pictures 
was accomplished at distances of upto 470 thousand km. Thereby 
the possibility was confirmed experinentally of transmitting 
in the outer space at super-distances of half-tone pictures of 
high clarity without any appreciable specific distortions in 


the porpagation process of radio-waves. 


The Invisible Side of the floon. 


The period of the moon's revolution about its uxis 
coincides with perioc of its revolution nround the earth, and 
therefore the moon is always turned to the earth with the same 
Bide. In distant past, millions of years aro, the moon 
revolved about its axis faster, than now, completing one 


revolution during a few hours, 


Forces of tidel friction, induced by the attraction of 
the sun and the earth, decelerated the moon, by »rolonging 
the period of its revelution obout the axis, and made it 


27-32 days. 
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Until now the maps could be composed only for the 
visible from the earth region of the moon, telescopic study 
of which is continuing for the past 3% centuries. Denoted 
on these maps are circular mountains, mountain ranged, dark 


areas of lunar soil, called Mares, and other formations. 


Visible from the earth is not exactly half of the lunar 
sphere surface, but somewhat more than half, namely 59%. In 
this part of the moon many formations are right at the edge of 
the visible disc and hence could not be studied in detail due 
to high perspective distortions. The fact, that slightly more 
than half the dise could be studied from the earth, is explained 
by the presence of the so called libration of the moon, j.e. 


by the swaying of the moon for terrestrial obsebver. 


N 


Pictures of the moon from aboerd the interplanetary snace 
station were taken at the moment when the station was on the 
line, connecting the sun and the moon, iee. when the moon for 
it was a fully illumed disc. On photorrarh the boundary 
between the visible and unvisible sides of the moon is shown 


by a dotted lincs,. 


Obtained on the photorranhs was a part of the invisible 
from the earth surface of the moon and a small region with 
alrendy Enown formations. Presence of this region on the 
photos made it possible to tie the never previously observed 
objects of the lunar surface to the known and, in this wa-y, 


to deterr-ine vheir selenorraphic coordinntes. 
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Among the objects, photogranhed from aboard the 
interplanetary station and visible from the earth are the 
Mare Humboldtianum, Mare Crisium, Nare Marrinis, Nare Symthii, 


part of the Nare Australe, etc. 


These seas, lying right on the edge of the moon still 
visible from the earth, seem to us due to perspective 
distortion as narrow and lone, and their actual form was until 
now undetermined. On photographe, tnien from the interplanetary 
station these seas lie far from the visible edge of the moon, 
and their shape is very little distorted by the perspective. 
Thus, for the first time it wasppossible to see the actual shape 


of a number of lunar formation. 


It is noticeable, that on the available photos of the 
invisible part of the lunar surface the predominance is of 
hilly areas, whereas the seas, Similar to t ose on the visible 
part, are very few. Clenrly defined are the crater marin, 


lying in the southern and ecuntorial repions. 


“ut of the maria, located close to the edre of the 
visible part in extreme foreshortering, clear. distinct in 
pictures almost without distortion are the Mare liumboldtianun, 
Mare Marginis, Hare Smythii and hare Australe. It was found, 
that considerable part of the Fare Australe is on the other 
aide of the moon, moreover its bouncaries ure of irregular 


Sinuous shape. 
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Mare Smythii has a more round shape in comparifon to 
Mare Australe, and a hilly region is deeply entrenched into 
its southern side. ‘The Hare vabeinds is slightly extended 
northward, ond in the opposite to liare Crisium direction has 


a depression. 


The Nare Humboldtianum is of a uninue pear shape. The 
whole region, adjacent to the western edge of the other side 
of the moon (i.e. to Mare Harginis), has un intermediate 
reflective capacity between the hilly rerions and maria. In 
reflective capacity it is similar to the region of the moon 


between the craters Tycho, betavius and Nare llectaris. 


SSi from the Mare Ilumboidtiunum on bourdary of the above 
region is a mountain range with total extent over 200¢ km, 
passing throurh ecuator and extending into southern henisphcre. 
Beyond the hill rane> extends a wide continent with high 


reflective cnpacity. 


In the region between 20° and 20° & and 140° and 160° i 
lies a crater s<9 about 700 km in dianetor. In the southern 
pert the crater terminates in a bave In the southern 
hemisphere, in areo with coordinates 30° latitude and + 420° 
longitude is a large crater over 100 km in dianecter with a 
dark bottom and a bright centrnl hunmock, surrounded by o 


light-color wide ewcell. 
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Bast of the above ranre, in area +30° I, is a proup of 
four craters of medium size, the largest of which has a 
diameter of about 70 km. South-west of this group, in area 
with coordinates +10° latitude and +110° lonritude, ic an 
individual crater of round shape. In the southern hemisphere 
at the western edge are two regions with sharply reduced 


reflective capacity. 


Moreover, the p!' ctographs show individual regions with 
Slighly higher and lower reflective capacities and numerous 
fine details. It will be possible to fix, the nature of 
these details, their shape and size, after an intensive study 


of all the photos. 


The fact, that for the first time it was possible to 
transmit a TV picture of the invisible side of the moon from 
aboard the interplanetary station, opens out the widest 
possible prosrecte for the study of planets in our Solar 


System. 


The flight of the third space rocket has opened a new 
page in the history of scionce. Penetrating into outer snace 
the Soviet rockets will be sending now to the earth not only 
the information regarding physical characteristics of the 
interplunetary medium and celestial luminaries, but also 
pictures of celestial bodies, post which they nre flying. For 


the first time TV transnission was acconplished of picturcs 
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from distances of hundreds of thousand km. The widest 
possibilities are opened out for astronoriy, which now can 


bring its instruments close to celestial bodies. 


The first Soviet automatic interplanetary station makes 
evory Soviet citizen pround of our great Socialist Motherland, 
of advanced Soviet science and technique. It causes admiration 


of all progres ive mankind. 
"Pravda", 27th October 1959. 
THIIR NAMES WAVE BEEN Il nOLTALIZ2D. 


A conference took place recently of the Presidium 
Commission of the Academy of Sciences USSR on suggesticns for 
naming the newlye-discovered formations on the other side of 
the moon. During the scientific study of the photographs, 
obtained of the other side of the moon a number of new formations 
were fixed, which have to be named. The commission has found 
it possible even at che present stage of studies to confer on 
the craters and cirques the names of outstanding scientists: 
Jordano Sruno, Jules Verne, Hertz, Kurchatov, Lobachevshii, 
Maxwell, Nendeleev, Pastcur, Fopov, Sklodovskaya-Curic, Tsu 


Chiun-Chi and iudison. 


The Presidium of the academy of Gciences UCOR hes confirmed 


the surgesticn. 
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The minutes of Commission wil’. be forwarded to Internatisnal 


Astronomical Society. 


Jordano Bruno (1548-1600) - great Italian philospher, 
materialist and atheist, daring critic of scholastics, fighter 


for science. 
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Fig.13. Naming of the newly discovered form:tion on 
the other side of the moon (formations surrounded by 
dots are visible from the earth). 


1< Mare Humboldtinum; 2- Jordano irunos 3- tare Crisium; 

4e Mare Porecunditatis; 5= ‘liv Curie, 6- Naxwells; 7= Lomonosov; 

8= Edison; 9 Ma~e Marrinis; 10= Naler; 11- Hare Gmythii; 

12- Popov; 13= Hertz; 14=- Lobachevskiis 15= Sovetskil Kange; 

1G=- “urchatov; 17= Mare of Noo:ow; 18= «su Chun Chis 19 Nendeleev; 
20= Pasteur; 21- Skladovskayr-vurie; 22- Tsiolkovekiis; 23= Jules 
Verne; 24e Nare of Dream. 
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Julea Verne (1828=1905) - outctanding Freneh writor, 


author of widely-known sci.nce-fiction hooks. 


Mertz, Henrich Rudolf (1857-1894) - *nmoun Ger. -n 


physccist. 


Kurchatov, Iror YVasil'evich (1903-1960) - one of the most 
outstanding physdicistsescientists of cur times. Greatest 


specialist on nuclear physics. 


Lobachevski¥, Nikolai Ivano ich (1797-1856) - great 


Russian methematician, creutor of the non-Euclidean feonetry. 


Maywell, James Clark (1831-1879) - famous inglish 
physicist. One of the greatest physicists theoreticians of 


the XIX century. 


Mendeleev, Dmitriy Ivanovich (1834-1907) - great Russian 
scientistechemis: Discoverec periodic law of chemicrl elements, 
which is ae naturally-scientific basis of the modern science of 


substance. 


Fasteur, Luis (1922-21995) = great French scientists, who 


initiated developrent of microbiology as an independent science. 


Popov, Aleksandr Stepanovich (1859-1906) © fanous Russian 


scientist, inventor of radio. 


Sklodovckaya-Curie, aria (1867-21924) — Polish in 
nationality, worked in France. JYecame fanous by discovering 
radioactive clements \radium and polonium), which was the 


initial point of all contemporary nuclear physics and chenistr.. 
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Toy Chun-Chi - famoun Chineane mathematician and 


asctronomirt, who lived in the V century. 


Edison, Thomas Alva (1847-1931) - famoue American electro 


technician, inventor. 
"Pravda", 1th Karch 1960. 
ZASS CUIs UIT. Ue “MLUNASK" “H FLIGHT. 


In accordance with investigstion program of the outer 
space and planets of the Solar Systen a snace rockct toward 


the moon was launched in the Soviet Union on 2nd April 1963. 


the last stare of the rocket was initially placed into 
internediate orbit of the artificia. earth satellite, then 


started and came ovt on precalcnlated orbit. 


The snace rocket carries an automntic station "Luna-/" 
weishing 1422 kee "Luna-4"' will re-sch area of the moon after 


three and a half days. 


All the instrumentoetion abourd the automacic station 
operates normally. 

Treeking of the station, v-runeter determin: tion of its 
path, recention on the earth of scientific information are 
being carried out by a syvecial measuring complex on the 


territory of the Sovict Union. 
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According to resultc, proeesaed upte now, the trajectory 


of the nutomatic stuatrov-—im-elere te enleuloted. 


4¢ 16 houre Moscow time on the And Avril 1963 the station 
was 50,486 km from the earth ahove a point of terrestrial 
surface with coordinates 122 degrees 77 minutes 3 and 38 


decrees 56 minutes I. 


“Pravda, 3rd April 1963. 


TASS CO“HURT Ui Gis URSTTis OF uth aARk", 


At 4& hours 24 minutes on the 6th Arril the automatic 
station "Luna-4" passed above the surface of the moon at 


8500 km. 


Experiments and measurenents corducted by means of 
"Luna-4"" are completed. Radio-communication with the station 


will continue for a few days. 


An extensive experimental material has ben obtained, 
which is of creat significance for resolving a nunber of 
technical problems, connected with the connuest of the moor. 
The measurenents data are being processed and studied in the 
scicnce center of the country, conducting investipntions of 


the outer space. 


In ite further flirht during 1963 the "Luna-4" will be 
revolving around the earth on extended orbit. Mnxinun 


withdroawal of the station from the earth on the first 


Pevelution will be about 700 chouaand km, mininun - shout 90 
thousand kn. Due to attrnetion of the nun and the moon the 
orbit of “"Lunnele" will oventually be connidernbly dinturhed. 

As O result the otation will be heyond the sphere of tarrentrial 


attraction and will become oan artificial entellite af the oun. 


This concludes the TALS communique on the orbiting of 


"Luna-4", 
"Fravda", 7th «april 1963. 


TASS COMMUNT UE MLUMae5" Il PuIGHT. 


In accordance with the pnrorram for investigations of the 
outer space and planets of the Solar System a space rocket was 
launched in the Soviet Union on the °%th of lay 1965 toward the 


moone 


The snace rocket carries autonatic station "Luna-5" 
uveighing 1476 ke, equivped with instruments for scientific 


investigations. 


The Launching was ctcomplished by moans of a multistare 
recket. The last stage was initially nlaced into intermedinte 
orbit of the artificial earth satellite, thoresfter in accordance 
with preprorramming Placcd the antonatic station ente 


prescribed lunar trajectorye 


Tha cutein of telenetric, messuring ond setentific 
instruments is auutom-.tic, in secordance with the flirht 


program, as well as on conmands from the curth, 
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Flirht observation of “Lunne5", orbital prranetere 
determination, recention on carth of reientific informntion 
are heing conducted by a special measuring comnlex. Vhe 


trajectory of "Luna=5" in close to enleulated. 


at 22 hours Noscew time on the Sth of May 1965 the 
"Luna-5" was 110 thousand km from the enrth above a voint of 
terrestrial surface with ecordinetsr 41°40" E and 13°24! N. 
All the instruments aboard the automatic stetion "Luna-5" are 
operating normally. The coordination and computing center is 


conducting processing of all the incoming information. 
"Pravda", 10th Hay 1965. 


TASS GULULT US Ul TI, SuRRINATIUN OF "LULA}5" FLIGHT. 


or 


Cn the 12th of Hay 1965 at 22? hours 10 minutes “ioscow 
time the avtoniutic station "Luna-5" has reached surface of the 


moon in the area of liare Nubiun. 


During the flicht and on the approsch of the station to 
the moon an enormous volume was obtained of information, renuired 
for further development of a system for soft ianding on the 


surface of the moon. 


"Fravda", 13th May 1955, 
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LABS CUAL UE "LUIARG" I ORATT. 


In accordance with the program for investirations of the 
outer space and planets of the Solar System a space rocket was 
launched on the lunar trajectory on the 8th of June 1965 from 


the Soviet Union. 


The space rocket carries automatic station "Luna-6" 
weighing 1442 ke, enuipped with measuring end scientific 
instruments. The launching was accomplished by means of a 
multistage rocket. The last stage was initially placed into 
intermediate orbit of the artificial earth satellite, and then 
in accordance with prepro:cramming placed the automatic station 


on the vrescribed lunar trajectory. 


With preseribed trajectory the flight of the automatic 
Station to the moon will continuc for about three and a half 
dayse The telemetric, measuring and scaentifie instruments 
are cut-in automatically in accordance with the flicht prorram 


and on radio-corrands from the earth. 


Tracking of the automatic station “Luna-6", parameters 
deterninotion of its trajectory, reception on the earth of 
scientific information is conducted by a special measuring 
complex, The trajectory of the autometic station "Luna-6" is 


close to prescribed. 
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it 13 hours Hescow time on the Ath of June 1965 the 
atation "Luna-6" was at a distance of 21 thousand km from 
the earth above a point on terrestrial surface with coordinates 


160°21" B and 36°53! I. 


All the instruments aboard the avtomatic station 
"Luna-6"" operate normally. The coordination-computing center 


is conducting processing of all the incoming information. 
"Pravda", 9th June 1965. 


TASS CUMHURIUVUS ON THE PoIGHT OF AUTOnw?IC 
STATIUN "LUNAW}6" 

During 8-9th June 1965 there were 12 periods of radio- 
conmunication with the automatic station "Luna-5", in the 
process of which «11 commands from the earth the station 
systems were controlled, the trajectory measured and telemetric 


information was received. 


During this time exneriments were conducted on the 
operation of a nurber of the station's systems. The obtained 
data have shown, that the radio-control trajectory, 
radio-control and indepenécent control systems assure norifal 
performance of the station. It was fixed, that astro- 
orientation systems hove made it possible to carry out all the 
renuired maneuvriny: of the station, ‘The measurements have 
shown, that the flight path is within the limits of prescribed 


deviations. 
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At the end of the day on the 9th of June 1965 during 
the trajectory correction cf "Luna-6" the station's systems 
accomplished normal orientation, starting and operating of 
motor. However, the command for the cutoff of the engine was 
not fulfilled, and as a result the flight path of the station 


deviated from prescribed. 


The station will pass the moon at 160 thousand km. 


Radio-communication with the station is steady. Testing 
of the station's systems and the scientific experinents 


continue. 


"Pravda", 11th June 1965. 


TASS COWHUNI.UG "LUNA-72" IN FLIGHT, 


In accordance with the program for invesvigations of 
outer space and planets of the Solar System a space rocket was 
launched in the Soviet Union on 4th October 1965 into a lunar 


trajectory. 


The space rocket carvies automatic station "Luna?" 
weighing 1506 ke, equipped with measuring instruments for 


scientific investigations. 


The launchinr was accomplished by means of a nmultistare 
rocket. ‘the last stave of the rocket wus initially pliced 


into intermediote orbit of th artificial earth satellite, 
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thereafter in accordance with preset progrnan nlaced the 


autonatic station into lunar trajectory. 


The cut-in of telemetric, measuring and scicntific 
instruments is automatic in accordance with the flight program 


and on radio-commands from the earth. 


The tracking of the automatic station "Luna-?", 
trajectory varameters determination, reception on earth of 
the scientific information is conducted by a special measuring 
complex, The trajectory of the automatic station "Luna-7" is 


close to prescribed. 


At 17 hours hoscow time on the 4th of October 1965 the 
station "Luna-?" was at a distance of 67,300 km from the earth 
abcve a point of terrestrial surface wiii coordinates 113°2 i 
and 13°20° N. All instruments aboard the automatic station 
"Luna-7" operate normally. The coordination-computing center 


is conducting processing of all the inconing information. 
"Pravda", Sth Cetcober 1965. 


TASS CuLitid Ui ON vulGNT cori LoTToG GP NLliiade 


The antonatic station "Luna-?" has reached the moon's 
surface on the ®th of Uctober at 1 hour O08 minutes 24 seconds 
Nuscow time in the urea of Oceanus Procellarum, vest of Kevler 


crater. 


After correction, carried out on the 5th of October, 
the majority of operations, required for the soft landing, 


were implemented in the approach to the moon. 


Some operations were not fulfilled in accordance with 


the program and required additional finishing. 


During the flight of the automatic station "Luna-?7" a 


lot of practical data were obtained for further work. 
"Pravda", 9th October 1965. 
TASS CUMNUNT:.Us "LUNA=8t Ili SPACE. 


On the 3rd of Deceriber 1965 launching was accomplished 


in the Soviet Union of automatic station "Luna-8", 


The main designation of the station is further periccting 
of the elements in the system for soft landing on the moon and 


scientific investigations. 


The station weishs 1552 km. It carries scientific, 
telenctric and other measuring instruments, which are cut-in 
automatically in acecaérdance with the flight program and on 


connands from tre earthe 


Preliminury results of measuring processing show, that 
the station's trajectory is close to nrescribed. All the 


instruments aboard the station operate nornually. 


4a? 
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The tracting of the flirht is carried or by a onecial 


measuring complex. 


The coordination and computing center processes all the 


incoming information. 


At 18 hours Moscow time on the 3rd of December 1965 the 
station "Luna-8" was at 45,670 km from the -arth above e point 


Pes] 


on terrestrial surface with coordinates 44°49! WN and 83°24" Be 
"Pravda", 4th Decenber 1965. 


TASS CCHEUNICUE Oli CGiPLATICN OF FLIGHT 
BY STATION "LUNAS8", 
On 7th Dece:ber 1965 at 96 hours 51 minutes 30 seconds 
Moscow time automatic station "Luna-8" reached surface of the 


nm 


moon at a point with coordinates 9°8' li and 63°18" Be 


On the station's approsch to the moon composite checking 
was conducted of the operation of systems for soft landing. 
The checking has shown nornal operation of the station's 
systems at o11 the stares of the lunar landing, excerpt the 
final. As a result of WLuna-&" flight further step has been 


made to accomplish soft landing. 


"Pravda", Sth December 1965. 
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PROM VHE Collab CONLIGP?LE CP Pha Crstl 
AND @U COUNCIL OF LINISPLRS Usk. 


A 


The Central Committee of the ClSlt and the Ccuncil of 
Ministers USSR inform with deep regret, that on the qa4th of 
January 1966 at the 60-th year of life suddenly expired the 
greatest scientist and design r in the sphere of the ~ocket 
technique and space investigations Academician Korolev Serrei 
Pavlovich, member of the Presidium of the Academy cf Sciences 
USSR, member of the CPSL, tvice llero of socialistic Labor, 


laureate of Lenin premiun. 
Central Committee of CPSU Council of Ministers USSR, 
"Pravda", 16th January 1966. 
ADDRES OF COMRADE KDLDYSH NV. AT A UOULRLING MaTinG. 
Comrades $ 


Unexpected loss of a remar*able son of our peovle, tie 
preatest ecienti:t and designer in the sphere of the rocket 
techninue and investigations of outer space, aAcadeniciam 


Korolev Serpoi Pavlovich fills our henrts with creat sorrow. 


Cur country and the whole world science have lost a 
scientist, with whose name will be linked for ever one of 
the greatest victories of the science and techninue - the 


start of the cra of mastering by mankind of the out:-r Space. 
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Nete Korolev being a youns scsentist in 1932 imbued 
with ardent faith in Tsiolkovskii‘s ideas of interplanetnory 
flights and mastering by mankind of the outer space ' :run 
working in the sphere of the space-rocket technicue and 
became one of the leaders of the largest scientific a-d 


technical groups on creation of this technique. 


Devotion to the cause, unusval talent of the scientist 
and designer, ardent faith in his ideas, tireless energy and 
outstanding organizational capacity of the Academician Korolev 
have played a great role in ‘he resolution or comnosite 
scientific and technical problems, blocking the way to the 
development of the rocket and space technique. He had a great 
gift and daring of “he scientific and technical foreseeing, 
and this assisted putting into practice the most difficult 


scientific theory vrojects. 


Serrei Pavlovich Korolev was an outstanding designer of 
space-rocket systems, which assured ucshievenent of the main 
stages i: the investigution of the outer space. This was the 
first  ctificial earth satellite - berinning of the spnce era, 
many satellites, which created new epoch in the physical 
properties study of the outer space, first flirht to the 
moon, orbiting around the moon and photorraphing of the other 
Side of the moon, snaceshipesatclliter and the firret in the 
world manned flirht into snace, first exit of a man into 


outer space. 


- 431 - 


Nany GBesentific one teehnieal ideas of 5.1’. Korolev vere 
extensively used and developed in rocket and space teclinicauce 
Ne trained many scientiste and engineers, working today in 


various scientific and Jesigning orranizctions. 


SeP. Korolev had devoted his life to the selfless service 
of his Motherland, to development of the advanced science and 
technioue of our country. His great talent, inexhaustible 
energy and warm heart have made him ceepiy respected by any 
one who knew him, who worked with him. <Acaddmician Serrei 
Pavlovich Korolev is one of those remarkable scientists of our 
culture. His work deserves deep pratitude in our country, of 
the entire Soviet peornle and was recornized by Government, 


which confered on him tighest decorations. 


Nemory of Seb. Korolev and of his contribution to ccinnce 
and technique will for ever remain in the hearts of our veople 
and in the history of the vorld scicnce. 

"Provda", 19th Jenunry 1966. (TAGS), 
" Tie oraccse 


HULIOUE “"LUiae 


TAGS OL. 
ae 


On 24st January 1966 launching was accomplished in the 


Sovict Union of the sutonatic station "Luna=-9", 


The station corries scientific, telemctric on other 


Measuring instrumentation, which is cutein auton-tically in 
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accordance with the flipht program, as woll ss on command 


from the earth. 


The station's flight is being tracked by a cpecial, 


measuring complex. 


The preliminary results of the mexsure ents processing 
show, that the lunar trajectory of the station is close to 
prescribed. All instruments aboard the station operate 


normally. 


According to data of coordinationscommuting center, at 
18 hours Hoscow time on the 31st of January with coordin:utes 


49°Z0' N ana 2h° 3, 
"Fravda', Ist February 1966. 


TASS COMMUNI Us Nov CURPOUANDZLG ACiIsovesicN?l GF 
TNE SOVIST SCIUNCe AnD TOCHET Ua. "LUNA-9" 
LAND..D ON THE MOON. 

On the 3rd of February 1966 at 21 hours 45 minutes 20 
seconds Koscow time the automatic station "Luna-9", launched or 
the 31st of January, performed a soft landing on the surfece 
of the moon in the area of Vceanus Frocellanum, west of Keincr 


and tiarius craters. 


Radioeconnunication with the station on the moon's 
surface is stendy. The tronsniesion is carricd on frequency 
1°3.53% mepacyeles per sccond. Instruments aboord the station 


opernte nornally. The next neriod of radio-communicstion will 
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take rlpes from 9 hourr te O hours 14 minuter Lereoy time on 


the 4th of Pelrurrye 


"Ppavdo", Ath Fobrunry 1966. 


Poss CET Us. Muli. d" Mais LOS 
PICTURE GP atthe Leclalt ol tits se 


A 


after a successful accomplishment of the soft landing 
on the moon's surface, stendy radio-communica*tior was 
established with the station ‘Lunn-0", On the th of February 
four periods of radioeconmmunication were conducted vith the 


station of total durntion % hours 20 minutese 


During these neriods telenctric inform:tion was reecived 
fron the station confirming normal overation of the # 
aboard. On the 4th of February at 4 hours 50 minutes V.cneow 
time command from the earth the station "Lunaeo" begun scanning 
of the lunar landseane and transmission of its ricture to 


the enrthe 


Information incoming fron the station is being processed 


and studied. 


The successful implementation of the mrorram by *"Luna-0" 
45 the result of succe'.sive inplenentation of the “Lan , morked 
for moon investigations. The routine weriods of redioscormunicetion 
with “Luna-9" took place on the 4th o: February from 16 hours 


20 mintues and 5th February from 4 lours iioscow timce 


Provda", Sth #ebruary 1966, 
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To netentists and deripsrers, enpinearn, toehnicians 
and verkern, all prounn ond ors Jantions, partieip tine in 
emctrnetinn af autenntie station “"Lune-9" and neeonplishnent 


af the craft landing an the moon. 


Dear ecaurodes, friends | 


Gur Soviet Votherland hee urilion oo new pare in the 
histery of the svece conquest. Cn the Erd of February 1966 
for the first time ir history n seft landing was accomvlishead 
on the moon of the avtomatice strtion "Guna-9", From the 
surfice of the ageelonr satellite of the eart! a successful 
beginninze was made of the radio-television transmission. The 
accomplishment of the soft landing on the moon is an 
outstanding victory o*% the Soviet seienes ond techninuc, being 
the most imrortant step in the cenruest of the space after the 
launching of the first artificial carth setellite, first 
manned flirht into space, first exit of the sraceman from the 


vehicle. 


In vesolvin; the probler of the soft Innding en the 
moon the Soviet ccientists ond derciyners hod to follow an 
unbenten track, to resolve cuite new for the cpuce technicue 
nucetionse And todaz with joy and pride we ean inform the 
world, that the Soviet weovle in their porninsteat creative 
labor have successfully accomplished even this, the mast 


difficult preblen. 
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It is significant, that this neientific exploit wan 
aecomplished on the eve of the «XIII convention af the Cra - 
a historic event in the life of our larty and the entire 


Soviet Penple. 


The Central Committee of the Communist Party of the 
Soviet Union, Presidium of the Supreme Council of Usdk and the 
Council of Ministers UsSK warmly congratulate scientists and 
designers engineers, technicians and workers, collectives and 
organizations, participating in desioning constructing, 
launching and assuring flight of the automatic station "Luna-9", 
all those, who by their selfless labor made possible new 
important achievement in astronautics - soft landi«¢ of the 


automatic station on the surface of the moon. 


Glory to the Soviet hero-=neonle, creator~people, 


transformer-people! 


Long live Communist Party of the Soviet Union - insrirer 
and organizer of all our victories for the good of the 


tiotherland, in the name of the triumph of comnunisn! 


Central Committee UPSU Presidium of Supreme Council 


USSK Couneil of Minister. Sok, 


"Pravda", Sth Februery 1966. 
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TO CunPRAL COMbITT uy OF CPSU bRESIDIUN OF 
SUPLLNE COUNCIL USSR CCULCIL OF MIN Tsfaks 
USSR. 


We, scientists, designers, engineers, technicians and 
workers, participating in construction and launching of 
automatic station "Luna-9"', just as all Soviet people, are 
proud of the great contribution of our socialist Motherland 
to the mastering of cosmos, which has become possible due to 
constant support and encouragenent of our Party, Government 


and efforts of all the neople. 


The flight of the “Luna-9" onens a new era in the 
mastering of the wouter space and the time is not far off, when 
a man's foot will step on the moon. The whole world Aecame 
convinced in the great creative vossibilities of the 


socialist order. 


The congratulations of the Central Committee of CPSL, 
Presidium of the Supreme Council of USSR and the Council of 
Ministers of USSR were greeted with great joy in our collectives. 
We warmly thank the Central Committee of the CPSU, Presidium 


of the Supreme Council of USSR and the Soviet Government for 


high appreciation of our labor and kind siwhes. 


The results of our labor, terminated in sbucceseful 
flight ond soft lnmnding of the Sovict space veliicle on the 
moon, we dedicate to forthcoming AXAIIT convention of the 


Comnunist Party of the Soviet Union. 
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We asoure the Central Committee of CSU, Prenidiun of 
the Supreme Council of USSR and the Couneil of Hinisters USSi, 
that henceforth also we shall persistently work on the 
resolutions of difficult problens in further mastering of the 
outer space, to labor selflessly for the Glory of the Soviet 


People, in the same name of the greot future of our Hotherlend., 
"Pravda", 6th February 1966. 


TASS CO,.UNI US "LUNA-9" CONTIRUSS SURVIRY 
OF (ii LUNAR SsURPACL. 
The station "Luna-9" at point of lunar surface with 
coordinates 7°8' I! and 64°22" W, continues to carry cut the 


planned prorram of the moon's investir¢etions. 


During the period of communication, wiich took vlace on 
the 4th of February from 1&8 hours 30 minutes to 19 hours 55 
minutes Hoscow time, the station transmitted to the earth a 
cireular panorama of the lunar landscape. Moreover, on 
radio-conmmands, transnitted from the ground center of snace 
communication, on selection of scientists a detailed review 


was conducted of individual areas of the moon's surface. 


The pictures, received on the earth, are of food nualitys 
The obtained information is bein: analysed by the scientists 


and will shortly be published. 
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On 5th February at 4 houre the communication period vas 
for reception of telemetric information from aboard the 
station. This communication has shown, that parameters abcard 
the station (pressure, tenperature, power-supply voltare, etc.) 
are within the prescribed limits. The next period of 
communication is set for the 5th February from 19 hours Moscow 


time. 


This period of communication will complete the planned 
progran of the moon's investigation by autematic station 


"Luna-9", 
"Pravda", 6th February 1966. 
THE GReal ACHILVED UT OF LARRIND. 


The first Automatic Station on the Hoon. 


On the 3rd of February 1966 at 21 hours 45 minutes 30 
seconds hoscow time the Soviet automatic station "Luna-9" has 
softelanded on the moon, On the 4th of February on corimand 
from the earth the station begun scanning of the lunar 
landscape and transmission of its picture to the earth. For 
the first time in history a man-made spoce vehicle accomplished 
a landing on the moon in orde~ to transmit scientific information 


from its surface. 


The soft landing cn the moon = a celestial body without 


atmoaphere, represents one of the most difficult technical 
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problens of astronnutics. Due to the absence or. the moon 

of atmosphere, deceleration of the spuce veh“cle prior to 
landing could be implemented only by means of tne rocket 
engine and is bound with the need to hve aboard the vehicle 
considerable reserves of fuel, composing approximately half 


the weicht of the vehicle prior 4. deceleration. 


For the soft landing on the moon it is necessary to 
control the initial moment of the deceleration and the thrust 
of the space vehicle dvring deceleration so, that velocity 
will be down to zero immediately before the touchdown on the 
moon's surface. The fulfillment of these conditions requires 
special radio-system of soft landing and corresponding flight 


control system of high nrecision. 


Soft landing of the station "Luna-°" was preceded by 
launching of lunar stations, which made it possible to perfect 
in natural conditions trajectory control systen, radioeset 
abcard, orientation reference system and independent control 


fevices. 


Perfectine soft landing of cutomatic luner stations will 
enable to resolve the most important problen of ohtaining data 
about the physical conditions on the moon, its surface 


properties and relief. 
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Fig.15. Flight diagram of the automatic 
Station "Luna-9". 


1- Start 31.1.66; 2= Acceleration from the satellite 
orbit; 3=- sarth; 4- Trajectory correction 1.2.66 at 
22 hours 29 minutes; 5- Landing 3.2.66 at 21 hours 
45 minutes 30 seconds; 6= Hoon; 7= Sun rayse 


Soft landing on the moon is a necessary steyn for further 


d 


development of astronautics and man's nastering of the moon. 


The station “Luna-9" is made up of three maia parts: 
the autonntic station itslef, which has to be landed on the 
moen's surface so “softly, that the instryunente in it would 
retain their working canucitys; pronulsion systey, meant for 
trajectory correction and deceleration on the flirht to the 
moons; compartments containing flirht ecentrol systen. & port 


of control system not used during the deceler-tion is viispoerd 
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in two hanging compartments, separated immedintely prior to 


the start of decelernting motor, 


automatic lunar station is an aireticht container, which 
carries radio receivers and transmitters, procramming aevice 
and tiner, thermal control cysten, scientific instruments and 
power-supply sources. The station includes television systen 
for circular scanning with transnission of the lunar landscape 
picture to the earth. (More deteiled information about the TV 


system will be published separately). 


On the body of the station are the antennas, which 
automatically onen after the touchdown, shock-absorbing system 
to soften the impact at the moment of touch“own, and metal 
lobes, protection TV set from possible shocks during the 
landing and making the position of the station nore steady on 


the moon's surface. 


The propulsion system of the station consists of rocket 
engine with fuel-feed pump, cantrol members for fliht 


Stabilization during enrine operation ond fuel tanks. 


Control compartments enontain a set of pyroseconic and 
enntrol devices, electron-optical arran;ement for the station's 
oricntation in flirht, orbital r:-dioecontrol, timer for 
operational sequencing, softelanding, system, noweresu ply 


sources: and oricntation s:stem motor, 
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The constructive connection of the automatic lunar 
station with propulsion system and control conportnents is 
made in a way, that at the rioment, precedin: touchdown, the 
lunar station separates and comes down offaide from the point, 


where the propulsion system came aown. 
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Fig.16. Flight diarram of the automatic station 
"Luna-9"" in decelerrtion section 3.11 1964. 


1- Cutein of automatics for prepsring soft landing; 

2=- Axis orientation of decelerating engine on lunar 

vertical; 3= Cut-in of decelerating engine on command 

from radiowaltineter; 4= 21 hours 45 minutes 20 seconds 

touchdown point; 5= lioon. 

The weirht of station “"Luna-9"" after insertion into 
lunar trajectory composed 1503 kite The flirht dixrfran of the 


automatic station "Luna-9" is shown in firures 15 and 16, 


Typical for this diarram are the following features? 
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- at the first stage of flirht the carricr-roekect 
inserted into orbit of earth satellite the auntemitic 
Station "Lunae9" with boost cluster for the 
Subseyuent boost off the natellite orbit; 

- at the second stage uf flight the boost cluster 
was started and the automatic station inserted into 
lunar trajectory; 

- the third stage was the trajectory orrection, 
assuring impact of the automatic station with the 
moon's surface in prescribed plains area of the 
Oceanus Procellanun; 

- the fourth stage of the flight - deceleration and 


soft landing on the moon's surface. 


The selection of 21st Janucry 1966 for the launching of 
"Luna-9" was timed for lunar morning in tne area of Cccanus 
Procellanum. During the period of lunar morning the tetpercture 
and conditions for operation of rndio and TV sets of the 
station are more suitaole. at the touchdown monent of “Lunaeo" 


Fi 5 0 
the sun was above the local he. izon at an angle of about 3. 


For the successful flight of the "Luna-9" it was 
important, that the coming of lenar morning in the area of 
Oceanus Procellanun should coincide with relniively hirh 
position of the moon ahove the eorth's ecuetoriol plunee The 
latter condition provides for cufficiontl: Llencthy poriods 
of direct rodio-visibility of the moon fron the territory of 


the Soviet Union. 
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Yhe earth ontellite orbit, into which the “Luna-9" wan 


inserted, has the following prranetern: 


- altitude at perigee 1723 kn; 
- altitude at apogee 224 km; 
- orbital inclination about 52°, 


The duration of the flight = ahout 3% dayc war selected 
on basis of assuring the highest vossible weight of the 


automatic station. 


The totai fuel consumption, and therefore the weicht of 
the scientific instruments of the station, derends on the 
energy consumption for the boost off the earth's satellite 
orbit, for trajectory correction and for deceleration at the 


surface of the moon, 


With reduction in duration of flight alone the earth-mvon 
trajectory fuel consumption inereasese for acceleration at the 
earth and deceleration at the moon. Thus, for instance, with 
duration of flight 3.% days deceleration near the moon has 
to be of velocity 2600 m/sec., and with duration of 2.5 days - 
about 2800 m/sec. On the other hand, with reduction of fuel 
consumption for acceleration at the carth and deceleration at 
the moon its consumption increases for trajectory correction, 
sinco with incrensed duration of flight the error considerably 


increases of insertion into trajectory devintion from the moon. 
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Tt hae been fixed br caleul::tiona, that the bichect 
woipht of the seientifie inetrusents on the nutomatie otution 
ic obtained with durntion of flirht for about Zeh dove. In 
the final choice of flizht durstion (3% days) the recuirenent 
was talcen into account for the stration at the moment of touch 


down and for some time arterward to be close to the culmination 


point above the horizon cf enntrol center. 


The insertion of the automstic station "Luna-9" into 
lunar trajectory was accomplished on the 21st of January 1966, 
The subsequent trajcctory measurements from cround pcints of 
space communication, carried out during the nicht 71st January- 
1st February made it possible to fix, that the automatic station 
is moving along the trajectory, passing at a distance of about 
10 thousand km from the center of the moon. In accordance with 
the obtained forecast of the actual nmovenent of the station 
the command control center rrepared primary data for correction 
the cnuantity and direetion of correcting: innulse, apnrropirately 
coded for transmission ahourd bs radio. Cn the 1st of ebruary 


1966 these data were transnitted abonrd the ctation. 


The correction mancuver her-un on command fron the earth. 
Subsecuont oneration of all the etetion's systems dusine this 
manevver was carried on sutom tically © in accordanee with 


prescribed propran of the autom-ties eborrd the station. 
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At the ntart of the corrertion onneuver the station 
by means ef optical cynten ond miersernekets wan erinated on 
the sun. Thereafter, while retaining the core oricnt:tion, 
optical search was eondueted of the moon and orientation on 
the moon so, that the axin of propulsion system would be in 
the plane, perpendicular to direction to the moon, “he po: ition 
of the orientation system's ontical pine in relation to the 
body of the station was preret by connands from the earth and 
selected with an cstimate for the encins axis to teke the 


recuired position. 


The propulsion system was cut-in on completion of 


orientation at 22 hours 2° minutes on the 1st of |"ebruary.e 


the engine cutoff was implemented by control system after 


communication to the station of prescribed correcting velocity. 


as a resuit of correction the velocity of the station 
"Luna-9" changed in r-auired direction by 71.2 m/sece, and 
the corrected trajectory vas ynassing prectically through 


prescribed point of landing in the aren of Oceanus Vrocellanun. 


fo ensure the preseribed accuracy of landing on the 
surface of the moon high precision is recnired of correction. 
Thus, devintion in correction volocity by 9.1 m/sec results 
in deviation on the curface of the moon of 10-15 km. Veviation 
of velocity vector in niane, nernendicular to luner trejections 
by 1 anpular minutes reselte anvrosinately in the cane 


devintions of the lendiimgs peint on the noon, acter correction 
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new Meseupenenta were carried ant fran the preund ecp:tral 
conter,. ‘there ponruprensnta eonfirmed high nrpeeinion af 


eorrectione 


Phe prcelininariecs begun of the final stuge of the Cli;cht = 
deecloration and soft landing on the moon's: surfnee. Feom the 
resulte of trajectory messurerents prinary data vera estimated 
at Coordination center for deceleration: decelsration impulse, 
tuning of the astro-orientation system and correetion for the 
initial working moment of decelerating enrine. «at 16 hours 
on the 3rd of February primary duta for decelerating maneuver 


were transmitted aboard the statian. 


During the communication periods besides trajectory 
measuring and transmission of primary data telemetric 
infornation was transmitted fron aboard the station on the 
functioning of the systems aboard, terpersture conditions of 


the station and pressure in its individual compartrentse 


In appro: ching the moon operstions begun for yrenerine 
the station for the landing. To implement deceleration the 
station ot a giver moment hed to be criented so, thet the 
motor nozsle would be directed at the noon, ‘fhe orientotion 
was done “on hour before the nvprasch by plotting Lunor verticul 


by optical instrurnents. 


The use in this case van one of the nropertiers of a hunch 
of hyperbolic tragectorics: if the cutein heipht of the motor 


is prescribed, there is existences for this heteht afi o 


~ 449 


distance from the moon'n center (approximately &500 km), at 
wideh the line to the econter of the noon coineides with the 
needed direction of tirust at the initial moment of 
deceleration, It should he mentioned, that this distance 
~rnetically doen not denend on the amount of devintion of the 


actual trajectory from the prescribed. 


At a certain nonent, correspording to altitude of 8500 km, 
the station jointly with propulsion system was oriented exactly 
or the lunar vertical, Then by means of the optical tracking 
systen of the sun and the earth this course was retained for 


about an hour = upto operation of the braking rocket. 


It is significant, that the method of orientation prior 
to deceleration, used on the "Luna-9", assures independent 


initicl orientation of the ensine axis by velocity vector. 


atoan altitude of about 75 km from the surface of the 
moon, 48 sceconds prior to landing, on comrend of rsudioealtineter 
the braking rocket was cutin. Before the cutin of the enrine, 
separation was made of the 2 commartments with instrunonts 
not used in lending. During ororrrien of the enrine the shocks 
absorbers were ande rerdy for touchdovne Landinr control exyeten 
arsured deeclerstion of velecit: from 2690 m/sec to just a few 


meters per second at low oltitude above the surfice. 


At the instant of reve! ings: the moon's surfree the 
automatic liner station with sLockenbsorbine systen was 


renarntes from the promulsien eecter and landed near bye. Whe 
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lunar strtien dercended on the surface of the moon on the 


4rd February at 21 hours 45 minutes 370 scconde. 


4 minutes 10 secondo after the station's landing on the 
moon the antennas o,ened out and the first radio transmission 
begun fron the moon. “his and subsecuent periods of radio- 
communication with the station have shown, that all its 
systems operate normally, airetirhtness of body during landing 
was not disturbed, thermal control systen assures the required 
te-perature conditions, radio-communicetion with the station 
steady, the instrumentation is reliably controlled by commends 


from the earth. 


On the 4th of February at 4 hours 50 minutes on commands 
from the carth station "“Luna-§"* begun scanninr of the lunar 


landscape and transmitting its »victure to the earth. 


The "Luna=S" Landed in the area cf Uceanus Froce).lanun 


P ‘ fe) at rr 
at a point with coordinates 7°08!" ii and GuOaat ii, 


The Ureanus Procellanum is the larees of "maria" on 
the surface of the moon and lies in the western mourcinal zone 


of its visible lenisphere. 


as ve know, there sre two main types of structures on 
the moon: the Licht, extremely intersected by ernters massec 
cf "“soutinents" ond cart, comprratively even "merine" araan. 
The number of larre eraters in "maria" is concidersily lense, 
than on the continents. Sut spealtine of eraters Less than bee 


tiloneter in sige, their nunhber in “neria” and continents" rire 
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practically the same. 


The landing of the interplanetary automotic station 
"Luna-9" took place west of craters Nurium (diameter 41 km) 
and Reircr (diameter 30 km). Close to the noint of landiny; 
are also tne craters Cavelerius (diameter 64 km) and Galileus 
(16 km). The largest in the aren of landing is the hevelius 


crater (diagram 118 km). 


The "marine" area selec-ed for the soft landing of "Lune-9" 
is typical in many respects and presents an undoubted interest 
for detailed survey, the results of whick could be extensively 


used in future cosmic experiments. 


The outstandine scientific achievenent - landing on the 
moon of the soviet automatic station "Lura-9" = brings closer 
the time, when for the first time a man's foot will step on 
the surface of the moon, and then on the natural «itellite of 
our earth will be constructed scientific bases ard 


observatoricse. 


At present it “6 still difficult to enumerate all the 
spheres of the human knowledse, which will be interested in 
observations at the lunar scientific base. However, perfect 
may be the devices at our disposal on earth, it will never he 
possible to reproduce all thore conditions, which exist on 


the moone 
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It ic a knoun fuct, that seme components of terrestrial 
atnosphore (ozone, water vapor, carbon Jioxide) absorb the 
major part of radiation, incoming to ue from other celestial 
bodiese The most important in“’ormation, which would have 
made it possible to study physical processes, takinjs place at 
other celestial bodies, does not reach the earth. Even in the 
radio-frequency region, where the components of terrestrial 
atnosphere are rot quite transparent, there is only a 
comparatively narrow "transparency window", beyonce which the 
terrestrial ionosphere reflects radiaticns, incoming from the 


outer space. 


Fron the astronomical point of view observatory on the 
moon will be in extremely favorable conditions. «absence of 
atmosphere will not only eliminate the absorbtion, but will 
also result in the fact, that the imapes in the telescope will 
cense to vibrate and "twinkle". For the observation of a 
number of astronomical objects, for instance of planets, it 
will be possible to use magnifiention many times creater, than 
is admissible on the earth. and the conditions of observation 
will be ontirely different. The point is, that the time of 
the complete revolution of the moon about the axis composes 
about 650 hours. For more than three hundred hours the 
luminaries under stud: will be continuously above the horizon 
at lunor nirht. ‘The absence of atrosnhere will also eliminate 
the bright backrround and will make possible observetion of 


outers and planets also during the luner daye 


Safety service will be nct up at lunar obrervatory 
for distant flirhts of spaceships with crews, Study will he 
conducted of X-rays, ultraviolet and cornuccular radiation of 


the sun, required for predictince its state, 


All the sections of astronomy are interested in 
observations of this type of observatory. Radio-astronony 
will investigate cosmic radio-emission, including galactic 
radio-frecuency radiction and flashes of Suner-lova stars. 
Investigation of the Nilky Way region and cf other objects will 
be of importance for resolvinr cosmogonic problems of stellar 
astronomy. Of inportance for astronautics will be the 
astrometric work on verification of f: :damental astrononic 


constants, conposition of catalogues, maps, etc. 


Scientific bases on the moon will enable to conduct the 
study of earth in entirely new way. For the first time it 
will be possible to set un investiration of the redio-erissicn 
conditions of our planet, seasenal fluctuations of its 
brightness, systenatie photocrariiine of the earth. Neteorolorical 
service will ret information at onee on the whole hemisphere 
of the earth including suchdifficult for investi: tion rerions 
as ocenns and nolar basinse Inforrintion, transmitted by 
artificial enart!: satellites, cannot five such a plohal ni: ture. 
Lunar observitory will assist in the weather forecast on the 


carth. 


wh She 


It is interesting to mention, that from the moon it 
will be posnible to odnerve on the earth objects of sane 
tens of meters in size, ise. hundreds and thousands of times 
smaller, than can be observed on the moon with the sane 
instruments from the earth. Moreover, the quality of imare, 
visible in the telescope, installed on the moon, will be 
very high, since the dusty and continuously movine terrestriai 
atrosyhere will be in the inmedinte vicinity of the object of 


observation - terrestrial surface. 


Special place will be taken by the investigations of 
the moon itself. Investigations will be conducted of the 
physical conditions on the lunar surface, structure study of 
its soil, firure of the moon, scismic, mravity and magnetic 


survey, explorations of useful minerals, larcre-scale mappinge 


It should be mentioned, that these investigation could 
becin by means 2f automatic lunar stotions, of the type of 


"Luna-9", 


Cf great sicnifieanee for the theory of the origin of 
the solar System will have history investirations of the 
development of lunar fornotionse “te absence of atrocphere 
and water in a free state sesvlted in the fact, that the oldest 
fermetions on the lunar surface vere vretnrined in their prinor 


form for -wny millions cf yearse 


The epecific conditions of the lunsr surface make it 
very convenient for conductine o number of important 
scientific investirrtions. lor instance, inventications in 
the snhere of hirh vacuum technique and electronics: could 
have obtained on the moon, where tho vacuum is unlimited, a 


creat ranree 


Enticing prospects open out for investigations in the 
sphere of biolosy and medicine. low will the plant and aninal 
oranisns hehave in conditions of low cravity? iiow will the 
physiological processes change? ‘These and many other auestions 
could be studied with long-tern presence of living orranisms 


and man on the surface of the moon. 


At present it is difficult to foresee the enormous 
effect on the develo~ment of various sciences of the new 
knowledre, obtained at the lunzr scientific hases. Cne thine 
is certain - it will be a new stare in the development of a 


whole series of branches in the science and technivue. 


The accomplishment of the soft londinr on the oon is 
an outstandiny victor: of the sevirt retence and techni: ue, 
beinr the most important stere in the marterine of the snace 


after the launching of the first ertifiecial orth sntellite, 


first manned flict into srace, Pirst exit oo the spacenan fron 


the venicle. 


“erevdntt, Gth february AGO, 
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Ce COCPENT Us S00 oo SIGRDIGS Datel OF 
Ma MeOH UY Blaha OF sbserwIG Giatle 
MLLideO" Mad Dal GUC orl bbY tia bee aD. 
On the Sth of February from 19 hours to °O hours 44 
minutes Noscow time raaioeconnuvication wan conducted with 
automatic station "Luna-9", which has completed the planned 


rrorran of moon investirations by means of t + automntic 


station "Luna-9". 


The TV pictures, transmitted fron the station “Luna-9", 
are unicue and, accord'nre to preliminary corclusions of 
scientists, are of exceptional seientific value for structure 


and features determination of the moon's surface. 


"Pravda", 7th Februory 1966. 


Wass CUchla:T Us Cs 0k My TOD CF invsuets: UnTGarloh. 


as conmuniented to the rnross, the investirnation procrar 
of the moon by risans of automatic station “"Luna-O" has heen 


successful! commlcted. 


at the sane tine, re inte account the fret, “nat the 
current sources aboord still bad seme nover reserve, in excess 
of calculated, on cdditional tvoeleur rodiceconmuniention was 
conineted with the ctation “Mune, whieh be oun at Pe? hours 


37 winutes Lo: cow time on the Gth of robruorye 


“15 7- 


During thin period telemetric information was reecived 
from aboard the station, characterizing perfornence of the 
systema, temperature conditions of the station, and renented 


pictures of some sections of the lunar panorama. 


During this »erind almont the whole reserve was consumed 
of the rower in current sources, therefore radio-communication 


with “Luna=9"" has censed. 


Altogether seven periods of radio=ccmmunication have 
been conducted with the station "Luna-9" with total curation of 


& hours 5 minutes. 


The unicue IV vietures of the moon's surface end scientific 


information obtained will be studied and investirated. 
Investi;-ation result; will be published in the DYOL Se 


"¥ravda', Cth February 1966. 
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Press Conference in the Moscow Club of Scienticts. 
Se eee ee OE OS COW IUD Ot scientists 


"Noon week", which kad the whole world in its crip, 
startine from that memorable ecvenin,; of the tra ef Febriary , 
when cxactly accordinr to the tineetable, of 24 hours 
45 minutes %0 seconde Voncow tine, the Govict auten- Lie obution 


"Lunas9" accomplished soft lan'ine on the noon's surfoee hes 


terminated oan the 19th of Februnry by ores -canferenes of 
the Seviet and foreien journnatiste in the Noscow Oluh ef 


acienticts. 


very day of this wock brousht now events, etacrperinre 
the imagination, causing adniration by the ;reatness af the 
human genius, inexhaustible creutive nossibilitaes of the 
Sovict science and technicue, our people, creriting prenuine 


miraclos. 


Vatching pictures of the lunar landse acs, obtaine in 
direct contact with then, while present at the TV ‘ransvissions, 
which as though trans-orted us into the cold spectral 
bleakness of the lunar world, the people asked themselves: “Sut 


how it became possi.te?", "Whot did the moon reveal to Lascow?". 


The hall of The Scientists Club is filled to canacitye 
There is clic!:ing of numerous photsecaneras, whirrine of cine- 
and IV cameras, which recerd the unique pictures of the lunar 


surface, shown to tne press-conferencee 


the journalists are being rldresced by hee Leldychy 


President of the seadery: of selene Cesiie 


She “nite Spots" are bese 


Comrader, bidies and Gentlenent 


The launchine of the first ortifielal earth notollite 


bem onened o new epach cerpition of the universe. vcioenbitie 


“he 


deterninations on satellites: and distant snaea reelkets nue 
provided a lot of new inpertant information on ecireuntercoutrinld 
ronea, on precennee taking plrce in the outer enaee st 

onormous distanee from the earth. With the first manned flicrkt 


ef the unacesnip scatcllite the nantkind has entered an ers of 


space flights. The next nost inportert stern in the 
accomplishment of interslanetary flichts, first with automatic 
vehicles with delivery of scientific Jevices to other colesti:12 
bodies an? hence manned flivhts. ‘hese are the most innortant 
steps in the develovment of science ance mastering of universe 
by a man. The station "“Luna\-9" has accomplished fer the first 
time soft landing on the nearest to us celestial body = the 
moone The landing was in the eastern rart of Lcennus 
FrocelLlaiuum, in the vicinity of equator. urine the next 
turee davs there vas a remular transzission te the earth of 
the fV nictures <2 the lunar surface and of various teleretric 
information. “he flijht and landing of the antonatic stxtion 


“Luna-9" is a creat event in the developnont of astroneuticee 


Cbservations of the moon fo. sany years fron the enrti fe 
ocucface heve given o lot of vetunvle information rerareing its 
nature. 3x means of ontical telescopes, vith the use o% 
instrunente, bosed on the Vatest nac.isvements af rkssies, spd 
also of redisetelescones ond radar measurements were conduc’ 4, 


recuirine hich experimental chill. Shey nede it socsible te 


determine the sine af the moon and its sath crenn’ the eorti, 
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the shape and dinporition of tovarrnpitenl dehodds, bo 
abtain infermotion reparding te persture eonsitions ai the 
lunar curfaee, color ef lunar coil, diepernien Lawn of La;cht 


md radigevunvec, 


Novever, fron the earth it is: inpessible te distinpuisk 
detaile of less than 200 m in dinneter. Very Limited sre the 
data on various phosical ch:ersctesistics of cur ystural 


satellite and its surface. 


“hts of the Soviet lunnics hive onened «a new 

pare in the study of the moon and circumlunar erace. «6 ? 
result of launchinre in Septe ber 1909 of the autosiotic stacvion 
“Luna\-2" the absence vas vroved on the moon of any arpreciable 
magnetic field and radiation zone. In Cctober 195° "Luna?" 
for the first tine photocravhed the otter side of the noon 

and transnitted by television to the esrth rictures of 
enormous scientific value. FPhotorrarhs, tronemitted by the 
autonotic statior "sond-?" in Culy 1965, herdly left any 
White snots" on the invisible aide of the noon. Pictures of 
the visible .ide of the lunrr surface with hich resolvine 
powe: were obtained as on result of Launctine anerican 


apaceships “Renrer" in 164-1965. 


However, such charicterio ties of the nnon, oc cherdeat 


and aineraleriecal conpesition of the curfece, chructure af 


the 
lunar interior, ceisric nature af the mann, sre of bypothetic 


nature, 
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qnitea unucual accerding te terrentrial concente, 
phyoieal eon-litions on the meon = the mort interne wren, 
effeet of active radintions of tie sun fer miitisrds af 
years, continuenna falling of meteorites, low erevity = should 
crente special, unknown on the anartr structures of luvor 


surface. 


Qn basis of data frou ternr.ctrial observation the 
acsumntions vere of vusious types: on the dust cover, punice 
or slag structures, lave flows, ahout tie special, noneovistent 
on carth open-work structures, formed due tc the adherence 


of fine varticles of lunar cround. 


The acconmvlishnent of the soft landing opens the ways 
for studying these nroverties. Cutstanding scier ific value 
have the already transnitted by “Sura=0" nicturer +f the lunor 
landseape around the station. we could see for the first tine 
evite clore a »iece of the moon's surfucee. We sce, that the 
surface of the moon consists of surficiently strong rocks eof 
the type of pumice or slave. It cust be cuite firn for the 
station not to sink. Undoubtedly, further conclusions, whiel: 
will be draum as a result of detniled ctud: of these unisue 
nictures, will prestl: suyplerent eur knovletes of the Lluner 
surfaece The subseiment autam tic stations will mise it 
yossible to invensticate the mechunical and physical 
charneteristics of the lunar pround, composition of Liner 


rocks, veriations of surface tenmrersture and veny ether valu te 


duta an the moone 
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Tha problem at reconnlishing cert landing on the moon 
in oxtramaly diffieult in teatnienl reraneet, There th 16 
AfLNARpLerR on the noon, wiieh enuld have dacoelersted the 
movenent of the spacorhip, @pprasceling at veleeity of about 
two and a half kilometers per aecond, The rrablen wan pondered 
oven more dacfieult by the absence of any information repard ine 
the properties of the lunar surface. The only wi: to fsceamplinn 
soft landing is th extremely precisely adjusted broving of 
espace vehicie hy rocket enrine. ‘whe broke rocket enrine should 
reduce velocity of the vehicle to a few meters ver seconde; 
moreover termination of brakine chould coincite with the nonent 
of anpronehinre the moon's surfnee, otherwise the vehicle due 
to free fall will nrain nickun velocity. For imnlectentaticn 
of the soft landing on lanrr surface it ves necessary to 
combir auiekenctine snd exact ecutrol automatics wit’ perfeet 
measuring means. Jaserimtion of the station “Luna-9" and of 


the whole flirht to the morent of Laniins on the moon fre 


I would Like to mention, that the successful accomplishment 


of this achievenent owes a lot to the late sel. Korolev. 


The flaicht of st tion "Luna=O) ovens out ernorneus 
possibilities in the study of the moon and is the otek 
sten on the way to occoriplistesent of venned fliehts te eter 
colestial boeien., Yhis TMlipkt in oe preat onecerc of the 
Saydiet cedentists, enoineers apd uerbesn, = new autobtordine: 


contribution of evr countrys ta the  roerers af wouhkind, 
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Permit me to thank you for your attention and to open 


the presneconference. 


The sneaker is Professor AI. Lebedinskii. 


What was Seen by a Cosmic i'Eye". 


An outstanding scientific event took place - the automatic 
station "Luna-9", so to say, "had a look at lunar landscape 


throuch the eye of a Spaceman’. 


The heifht of its TV camera above the ground level is 
about 60 em, which at an even area of lunar surface assures 
visibility distance of about 1.5 km. The man's height exceeds 
that of the station and his radius of view would have been 


20er-2e5 keme 


The resolving power of the station's TV “eye" is about 
3 arc minutes, whereas for a man of good eyesirht it is in the 
order of 1 minute. Close to its base the camera discerns 
ulmost the same details, as would have been seen by a man 


without bending. 


The "eye" of the station, similar to human eye, has the 
capacity to vary its sensitivity in relation to illuminance. 
This is done nutomatically by means of a photoelectric device 


on board, as well as on conmands from the earth. 


"The automatic spaceman" surveyed the surrounding locality 


several times, at various positions of the sun above the 


hohe 


horizon. This is most inpartant, an it provides the 
possibility to invectigate the irregularities on lunar 
surface, fhe fact is, that the appearance of the lunar 
landscape varies extremely with the rising of sun above the 
horizon. On pictures, taken during the first period of 
communication, due to long shaws and dependence of the surface 
brightness of the angle of incidence of solar rays even the 
very gentle irrecularities of the ground are noticcable, but 
meny details in the shadow of screening objects are lost and 
the visibility is very poor, due to bright snots, of the 


eastern sector of the panorama, wherethe sun is. 


The most effective is the panorama of the third veriod 
of communication, when with the height of the sun about 27° 
the bright spots have disappeared, whereas the shadows still 
cuite well emphasize the hollows and projections with sharp 
edges. With the further rise of the sun decrement of shadows 


makes the pictures less graphic. 


The ceries of panoranic pictures at different height of 
the sun above the horizon makes it possible, firuratively 
Speaking, to define the pattern of surroundinr the station 
landscave, and only in the deepest hollows the depth remains 
undefined, as durins: the station's operation the sun could not 


light up thoir hottoms. 


About the distance of the objects from the station it is 


possible to judge approximately by their anrular distance from 


ae cas 
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horizon. For exact measurements of distance the une is of 
dihedral corner reflectors, in which the reflection is of six 
narrow strips of landscape. Obtained for those strips vere 


peirs of stereoscopic pictures with base of about hatf a meter. 


Between the second and the third transmission of panorama 
the station shifted, thereby chanring by a few degrees the 
inclination of photo-television camera, and the carera itself 
shifted by a few centimeters. This prov’ ‘tes an additional 
possibility of using sterco-effect for distance determinetion to 


objects, visible from the station. 


The touchdown placd of the station was selected in the 
vicinity of the morning part of the lunar terminator, i.e. 
where the sun has just risen. At the moment of landing on 
the moon the sun was too low above the horizon, therefore the 
first transmission of the panorama begun after four hours, when 


the heirht of the sun reached O° 


Landing on the moon in the vicinity of the terminator's 
morning part was expedient from the viewpoint of selecting the 
optinum thernal conditions of the station. 4s we know, at 
lunar noon on the enuator temperature of the ground is upto 
120°C, and at night drops to =150°. therefore, the most 
favorable for the station's opcration time is the lunar 
morning, which lasts for several terrestrial days - the sun 
already wart:s the station, but has not as yet heated lunar 


surface to hich temperature. 
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Verking poriod of the station was determined by ite . 
power resources, and according to the propran the functionin; 
of the station should have terminated by the third TV 
transmission of the panorama. However, there was still small 
reserve of power left and the last transmission of information 


was conducted 75 hours after landing on the moon. 


Let's turn now to the panorama. It shows a landscape, 
surrounding the station, and a number of construction details 
of the station itslef, The station's detail anpear very large, 
as they are close to the TV camera. In order to imagine the 
resolving rower of the camera at near distances, take a look 
at the photometric scale in the left part of the vanorana. Its 
size is no larger than a match box, and the thickness of the 
cord visible here is about a millimeter. The scale is colored 


by rrints with a certain reflection factor. 


The ground around the station was hilly, with separate 
craters, possibly of meteorite origin, in diameter from one to 
several meters. The whole fround is covered by a creat nunber 
of small hummocks and depressions upto minute ones with size 
in millimeters. To me personally, from the first inpression 
it seems, that the material of the luner surface at the 
touch down place of the station has bcen subjected to multiple 
reprocessing. It was crushed as a result of bombardment by 
meteorites, then joined into a hard rock by diffusional vacuum 
cementing, cracked due to sharp variations of terperature in 


the chanre of day and night, and specially during the selar 
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eclipres, became again crushed, joined and cracked. 4nd nll 
this was repented, many times during the many hundreds of 
millions of years, resulting in porous ae the cupatorian 
yellow sandstone, or to be exact, more porous than this 


sandstone, hard, but not strong rock. 


Station "Luna-9" made it possible not only to sec, but 
also to estimate the strength of the lunar ground. It was 


sufficiently stronm for the station not to sink appreciably. 


During the flight of the automatic station "Luna-9" 
measurements were conducted of the radiation doses, existing 
in the interplanetary space and on the moon's surface. As 
shown by the interpretation of obtained signals, the intensity 
of radiation on the moon's surface is determined mainly by 
cosmic rays. ‘The dose is 30 milliard per dav. Additional 
radiation was deteeted from the moon. This radiation is 
caused, apparently, by nuclear renmctions, occuring under the 
effect of cosmic rays in the surface layers of the moon. ‘We 
hope, that further investigations of this radiation may uncover 


the secrets of the chenical compesition of moon rocks. 


The address of VeP. Vinorradov, academician. 


Hliliv Stone Desert. 


Before we deal directly with the surface nature of the 


moon, I must make a few preyininary renorkse 
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The surface nature of the small plunets, sueh ns the 
moon, is determined primarily by the size of the planet itself. 
The result of this is the absence on their surface of fancour 
and aqueous envelope duc to loss of water and gases in the 


ficld of low gravitation. 


We have shown experimentally, that the external sheath 
of the planets = earth crusts = are formed by the melting out 
of fusible matter onto the surface of the planet. This 
differentiation of the matter on the surface of the moon and 
other earth planets into sheaths is the result of heating by 
the radio-active heat, as a result of which the primary 
meteoric matter of the planet splits into unfusible and fusible 
phases. The fusible phase is a basalt mater and flows out in 
the form of lava onto the surface of the planet. The ascent 
of basalt magna to the surface of the vilanet occurs by the 
mechanism of zonal melting, i.e. independently of its lewer 
density, but as a result of its fusibility. This melting out 
of the basalts is accompanied by degassing of water, acid 
fumes of volcanic eruptions. Perhavs, it is interesting to 
recall, that basalt outflows on the earth are accomnanied 
Simultaneously by degassinr of upto 5=10 percents of the wnter 
vapor, tiorcaver this water vepor contains unto 10215 nercents 
of acid fumes = carbon dioxide, hydrofluoric acid and other 
arprressive races. The volennic landscane of the moon indicates 
the sume process. lVaximunm transverse dinensions of the 


craters on earth =- 30 kilometers, on the moon in the field of 
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low gravitation ard in the absence of atmosphere = upto 300 
kilometers. The outflow of the basalt lava on the moon tater 
place in the vacuum. Therefore, itc release from the jas 
phase, water wapors occure differently, than on the ewrth. 

For instance, gas bubbles in inva and cas hollows could have 
been here of much larger size, than in the similar process on 
earth. Gases, water duce to the sane foctors flew off the moon 
and were transferred into space. Some highly volatile products 
of volcanic nature could have combined into chenical compound 
with solid = lava, for instance, under the effect of solar 


winde 


Now let's return directly to the surface cf the moon in 
the region of its maria, as it can be seen from the pictures, 
obtair:d from the automatic station "Luna-9", You see a solid, 
more or . 58 even surface, to judce from the line of horizo., 
slightly wavy. The firi:.t impression is of highemourtain 
stony desert. The mein element in the relief of this solid 
surface of the moon are pits of different sizes, then rock 
fragments - stones, also of different size, lying on the surf:ce 
and submerged in the ground. Finally, the most interesting 


is the uniform surfece nicrosculpture cf the lLunor maria rocks. 


An all-round examination of the pictures, tranenitted 
from “Luna=-9", convinces, thet in front of vou ore the arenl 
outilows of basalt lnva. Thoce are not tuffs, which ore formed 
of frarnents of rocks, pumice, volennic plass anil esh, etce 


They would have had a rourher block structure. The pite are, 
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posnibly, relien of the prin ry relief, for instances, 
resoining after pac bubbles in lava, ete. The fraynents of 
rocks = stones = were thrown on the Gurface of lnva after iter 
cooling off as a result of explosion of veleanocs or duc to 
impact of meteoritics. But how hns the fine surface sculpture 


of the lunar maria been formed? 


The uniformity of the microscup]ture indicates rerular 
factors affectine the surface of the lunar mzria. It is nossible 
to surmise, however, that the relief, which we see, is a 
secondary vnicture, ererced on the surface of the moon under the 
effect of different factors and processes on the outflown lava, = 
for instance, considcrable fluctuation of the temperoture from 
+100 to -150°C, effect of meteorites impacts. Then the 
corpuscular, 4=ray anc ultraviolet irradiation from the sun. 
Finally, under the effect of chemical reaction of water and fascs 
with hard rock, which undoubtedly took place at least sat the 
monent of separation from the lava of water and other volstile 
matter. They actively affect the rocks, for instance, by 
oxidizing them, etc. It may be assumed, that as a result of 
this peculiarity of nrocesses on the moor we, vrohahly, will 
encounter minerals new for us. Thun, as a result of sedimentation, 
ieee. precipitation of matter onto the surface of mzeria, effect 
of water, cases there occured formntion of the racroe und 
mesorelief of the moon's mcria. The nce!nical denulition of 
the surface imnarted unifornity to this nrocese © wicrosculrture 


of the curface. Finally, cerentoation of roel with remains 


alt= 


ef salto, voleanie ash, neteor ite dust heva built uno the 


porous, but hard aurfnee of the noon's maria. 


Address of aeAe Vikhailov, academician, 


Lunar Hatter? The Solution is I'car. 


Looking at the pictures of lunxr surface, obtained by 
the automatic station "Luna-9", it is difficult to believe, that 
those are photosraphs, taken not from our terrestrial observatories, 
but authentic docunents, transnitting microstructure of the 
lunar surface, obtained by 4 TV camera at the moon itslef. For 
the first time in the history of mankind it was possible to 
transfer from the earth operating avraratus to another 
celestial body. for the first time it was possible to accomplish 
soft landing, which recuired enormous accuracy in the braking 
of automatic station for danping velocity +f 2600 m/sec and to 
bring it down at a prescribed moment to a few meters per second 
to avoid a destructive imnact during the landing on the moon. 
All this was accomplished and by means of automatic TY camera 
pictures were obtained, showing with minuta details the 
structure of the lunar surface around the station within a 
radius of 1.5 km. It is remeriable, that this microrclicf 
resenbles thousand times diminished known to us by observations 
from the earth the reneral moon relief? here are ceen rount 
its, resembling hilly ares close to the south pole of the 
moone Apparently, this resemblonce between tho incroe and 


microstructure of relief speals of the common fectors, which 


ahs 


built up vrerioun formoations en the moon's surfnee, 


y“uite reeently there were arpeumenth, as te whether the 
noon is covered by n thick layer ef fine and loose dunt, formed 
as a result of horhardment by meteorites, or if ite surface is 
quite hard. This nuestion war decisive for the possible 
landing on the moon of a station, which would stand on a solid 
ground and not get sunk in a deen 4ust. The majority of our 
selenocraphers assumed, that the round on the noon will hold 
station's load even of hundreds of ‘:ilorrans. I renenber, how 
at the International symposium about moon, which took place six 
years ago in Leningrad at the Pulkov Observatory, our specialist 
on planets Vsevolod Sharonov, who recently died, denon: trated an 
artificially obtained a piece of matter, correcnonding in its 
vhotometric and nolarization properties to subs.ance of lunar 
surface. It was dark, porous, of low weirht stone, resevbling 
@ piece of slag or tuff, cuite stron- and capable of 
withstanding without being crushed quite considerable pressuree 
tow we know, thot this forecast was quite correct and the 
Sharonov's sample is sufficientl: near in its mecha»ical 


properties to the real lunar substance, 


Quite a lot has already been said about the enormous 
propsects opens out for astronomists and reophvsicists, 
including meteoroloricts, for weather forecasting, as vell os 
for reology and ecusmorony orranisy.*ion on the moon of lonir= 
acting observatory, the ectunl possibility of which hos new 


been proved. From the earth, from the bottom 0° a deop and 
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AveLLIine aerial ocean, we are observinr the auter npaen, 
Pipurntively sneaking, af thouph therpneh a narrow and apacua 
window. Tho fluxoa of radinnt cnerpy rench uo in a very 
linited aneunt and these are distorted hy the restlesrnesns aie 
refraction of terrostrial otresphere. “hs absence of vir on 
the moon eliminates all these Limitations and distortions. ron 
the moon the cosmos may be observed in all its ma esty and 
variety. The clow axial rotation of the moon and low pravity 
on its surface will be favorable for construction and the use 
of lunar observatory, although the rreat chanres of termpernture 
from day to night wil. create considerable additional 


difficulties, 


With constrvction in 1957 of the firet artificial earth 
satellite besun a naw space era of the mankind. low another 
important step has been made toward penetration into the 
immense depths of the universe and resol: ing its multiple 
mysteries. I this connection we, the astrenonists, freceuently 
recall the negative statenent of the French philosopher 
Ohyust Conte, who wrote in 1830 in Lis course of vositive 
philosophy, that of uccessity the people will never i:now 
neither the chemical composition of celestial bodies, nor their 
mineralogical structure. nly about thirty veers have sassead 
since these pessimistic words, when the invention of spectral 
analysis have pulled down one of these intcruictions. Wow we 
are witnersing: the downfall of the second interdiction: the 


mineralogical composition of the soon is no langer 0 punale, 


“AD he 


end Iam mura, that very noon we olin study in our tarrectrinot 


Laboratorico nannlen ef lunnr rockn, 


In truth, there ara no linlta te the sever of human 
theneht and invantivenena, hevever for the onke of all humanity 
these Limitlean possihilities of scieneo should be directed for the 


good and not for harr and destruction. 


Thereafter, the scient sts answered question of the 


corresnondcntse 


"Pravda", With February 1966. 


TASS COLNUNT UE GN The LAUNCHING OF AUTCHATIC 
_ SPATICI "LUT A-10" 
On the 31st of Narch 1966 at 13 hours 47 minutes lioscow 
time in accordance with the prorram of further moon investifation 


a space ocket was launched to the moon in the Soviet Union. 
fhe rocket carries automatic station "Luna-10", 


The station is meant mainly for perfecting systens 
providing for creation of an artificial moon satellite in order 
to investigate the circumlunar space, and also porfecting 
systence for insertion of the station into selenocentric 


(circunluner) orbit. 


The station is moving along: co trajcctory close to 


prescribed, 


NP oe 


4t 10 Kourn Uoceow tine on the Z4st of Unret 1966 the 
‘Lunna-10" wan at a distenea of 51 thousnnde “Mn fran the 
earth nieve a peint of terrentrial surfner with corrdancte:. 


33°16" Hand 96°6' B, 


All the instrunonta nhoard the "Lunaet10" oparate 
nornally. ‘The “Unordinotion center in e¢ ducting proecssing of 


incoming information. 


"Pravda", Ist inril 1966. 
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TASS COMMUNIQUE ONE MORE STEP INTO THE OUTER SPACE: 


On the 2rd of 4pril 1965 at 21 hours 44 min. Moscow time 
the automitic station "Luna-10" was insexted into selenocentric 
(circumlunar) orbit and became first in tie world artificial 


moon satellite. 


The insertion of the station into selenocentric orbit 
was assured by the successfully carried out on the ist of 
April, trajectory correction of the station's flight and 
precisely accomplished maneuver on its approach to the moon 


on commands from the earth, 


The following are the orbital parameters of the first 


artificial satellite of the moon: 


~ minimum distance from the moon's surface 
(at periselenium) - about 350 ko; 

= maximum distance from the surface of the mvon 
(at aposelenium) ~ about 4@ 1000 km; 

- orbital period of the station around the moon- 


about 3 hours. 


Aboard the first artificia’ no. cetellite are instruments 


for investigating the circumlunar space. 


Data of scienfific measurements are being transmitted by 
means of telemetri- system to the earth. Flight tracking of 
the artificial moon satellite and measurements of its orbital 
parameters is beiag conducted by the center of distance space 


communication. 
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The insertion of the first artificial moon satellite into 
lunar orbit is a new outstanding victory of Soviet scientists, 
engineers and workers. Our country, which has constructed in 
1957 the first artificial earth satellite, today placed the 
first artificial moon satellite into a lunar orbit, which is 


an important stage in the moon's investigation. 


"Pravda", 4th April 1966. 


TO THE XXIII CONVENTION OF THE COMMUNIST PARTY 
OF THE SOVIET UNION: 


The Unions of scientists, designers, engineers, technicians 
and workers, who participated in construction, preparation and 
launching of the automatic station "Luna-10", are harry to 
inform the XXIII convention of our own Communist Party, that 
yet one moreassignment of the Party and the Government on the 


mastering of space has been implemented. 


For the first time in the world the Soviet automatic 
station "Luna-10" was successfully placed into circumlunar 
orbit and became the first in the world artificial moon 


satellite, 


Just as all the Soviet people, we arc proud, that the 
first artifici-1 moon satellite, same aa the first artificial 
earth satellite, was constructed and launched by the Soviet 
union - our great socialist date. By the insertion of the 
automatic station "Luna-10" into a circumlunar orbit the 


most difficult scientific and technical problem has been 
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resolved and a new page opened in the conquerang of moon. 


We, the participants in creation of the first artificiel 
moon satellite, dedicate this achievement in the mastering of 
space to the XXIII Convention of the Communist Party of the 


Soviet Union. 


Our Unions, as the entire Soviet People, watch with 
great attention deliberations coc. convention, which is 
examining the fundamental questions of the development of 
socialist motherland, marks projects of further Communist 
build-up. 

We assure the delegates of the XXIII Convention of the 
Lenin’ Party, that scientists, designers, engineers, techni- 
cians, workers will henceforth also give all their knowledge 
and efforts to the noble endeavor of peaceful mastering of 
the outer space for the glory of our motherland, for the good 
of all mankind! 

Scientists, designers, enginaers, technicians 

and workers, participating in construction and 

launching of the automatic station "Luna-10". 

To scientists and designers, engineers, technicians and 
workers,@1ll1 Unions and Organizations,taking part in construction 


and launching of the automatic station "Luna-10". 


Dear Comrades! 
Our socialists motherland continues successfully peaceful 


mastering of the outer space. 
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On the 3rd of April 1966 for the first time inthe world, 
automatic station "Luna-10" was inserted into circumlunar 
orbit and is conducting investigations in direct vicinity of 
the moon, The creation of the artificial moon satellite is 
& new outstanding achievement of the Soviet science and technique, 


a most important contribution to the world science. 


Investigations of the moon by means of the automatic station, 
inserted into circumlunar orbit is one more step in the mastering 
of space, naturally connected with the growth of our motherland's 
might, with the flourishing of creative power of the Soviet 
People. The Soviet people are proud of the fact, that this 
station was created in our country by the talent and labor of 
Soviet Scientists, designers, engineers and workers, who resolved 


the most difficult scientific and technical problems, 


The new victory in space investigations proves the successful 
accomplishment of tasks according to plan, set by the Party und 
the Government to the scientists, designers, engineers and 
workers. Your report on this outstanding achievement was received 
with high satisfaction by the delegates to the XXIII Convention 
of the CPSU. 


Delegates to the XXIII Convention of the Communist Party 
of the Soviet Union, our Party, the entire Soviet Peonle sincerely 
congratulate scientists and designers, engineers, technician and 
workers, Unions and Organizations participnatin; in development, 


ccnstruction and launching of the first artificial moon satellite. 
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Glory to the Sowiet people - the builder of commniasn, 


mainly fighter for peace and happiness of all peoples! 


Long live Lenin's Communist Party of the Soviet Union - 
the inspirer and organizer of all the victories of the Soviet 


people. 


Presidium of the XXIII Convention 
of CPSU. 


"Pravda", 4th April 1966 (Special edition). 


ULUNA ~ 10" IN ORBIT AROUND THE MOON: 


Only two months have passed since the day of accomplishment 
of the grandiose experiment soft landing of the automatic station 
“Luna-9", And again the attention of the whole mankind is 
riveted on the moon. On the 3rd of April at 21 hours 44 min., 
Moscow time the Soviet automatic station "Luna-10" came out 
into orbit of the artificial noon eatellite. For the first 
time in history a man-made s,.ce vehicle is orbitting around 


the moone 


The creation of the artificial moon satellite isa 
necessary stage in the mastering of the outer space. The 
artificial earth satellites have helped to raise the curtain 
on many mysteries of nature. Today there are hundreds of 
artificial satellites in the circumterrestrial orbit, assisting 
people in accomplishment of radio-communication and TV transmission 


through space, correct weather forecasting and to conduct extensive 
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meteorological investigations. The artificial earth satellites 
have enabled to obtain a number of most important data about 
the circunterrestrial space, to detect the radiation zone of 
the earth, extensively investigate the magnetic field and 
ionosphere of our planet, corpuscular radiation of the Sun 


and cosmic rays. 


Many scientific problems, connected with the nearest to 
the earth cosmic body - the moon, could be resolved by direct 
study with the help of the artificial moon satellites. The 
program of scientific investigations, being conducted with 
their help, will make it possible to expand considerably our 


knowledge of the moon and circumlunar space. 


Launchings of the artificial moon satellites will make 
it possible to resolve a number of scientific and technical 
problems, bound with improving methods of the spaceship control 
in its insertion into circumlunar orbit, investigation of the 
radio-sets performance close to the moon to determine evolution 
of the vehicle's orbital parameters, and to carry out widespread 
investigations of the physical properties of the moon and cicrum-= 


lunar space. 


One of the interesting problems is the investigation of 
meteoric environment in the space near the moon. Measurements, 
carried out by the artificial earth satellite, have shown, that 
in circumterrestrial space at variour altitudes there is irregu- 


larity inthe distribution of meteoric matter. So far it is 
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unknown, how the meteoric particles are distributed near the 


moon. 


The meteor showers may conatitute great danger for apace 
vehicles. Moving at velocities of some tens of kilometer per 
second, meteoric particles are capable of great destruction. 
Although the probability of encountering even insignificantly 
sm&11 meteors is not high, nevertheless for ensuring complete 
safety of the spaceship's flight it is necessary to extend our 


knowledge on composition and variation of meteor showers. 


Another important problem —- determination of the thermal 
characteristic of the moon. The earth atmosphere in the 
infrared part of the spectrum has a emall "transparency window", 
through which there is penetration of radiation with wavelength 
from 8 to 12 microns. Therefore it is only within the limits 
of this "window" that the measurements can be made of the 
thermal radiation flux of bodies, outside the earth's atmosphere. 
But the width of the "transparency window" is inadequate for 


etudying the total thermal spectrum of the moon. 


It is a known fact, that the moon's temperature varies in 
awide range. As soon @s the sun rises above the lunar horizon, 
surface temperature begins quickly to rise. At noon the Moon's 
surface in the equatorial area gets heated upto 100-130°C. 
After the sun has set the moon's surface quickly cools off and 


ite temperature drops to - 120°C, 
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A more detailed study of the moon's thermal characteristics 
at a close distance, when the measurements are not distorted by 
the earth's atmosphere, will enable to resolve one of the “mportant 


questions, connected with the moon's investigations. 


The magnetic field of the moon has been investigated 5y 
means of space rocket "Lune-2", launched in September 1959. 
These investigations have shown, thut the moon's magnetic field 
is insignificant, the intensity of which is not aboys one 
thousandth of terrestrial field. Further verification of the 
intensity of the moon's magnetic field by means of a more 
sensitive magnetometer is of high significance for elucidating 


the nature of magnetism in various celestial bodies. 


One of the most interesting scientific problems is deter- 
mination of the gravity field of the moon. The astronomic 
methods enabled to determine the moon's mass, but the finer 
characteristics of the gravity field are known at present only 
approximately, since for their determination the use has to be 
made of various unconfirmed hynotheses. Orbital parameters 
measurements of the artificial moon satellites for a prolonged 
period enable to follow the evolution of the orbit. Since the 
nature of the orbital evolution depends on the irregularity of 
the gravity field, it will be possible by direct methods to 
estimate the difference of the moon's gravity field from 


spherically symmetrical. Thies experimental study of the 
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moon's gravity field has an important scientific significance, 
All these problems are of great inter:ct to science: 


Composite investigations of circumlunar space and the 
moon's surface by means of artificial satellites and automatic 
stations of the type of “Luna-9" will provide a great amount 
of information on various scientific aspects of the earth's 


nearest neighbor. 


The initial fli.ut of the automatic station "Luna-10" 
resembles the flight of other automatic stations. It was 
placed on circumterrestrial orbit, from which it started to 
the moon. However, the flight path was guided not at some 
point of the moon's surface,but at a point, 1000 km from the 


moon. 
The flight path of the lunar spaceship shows two parts: 


- flight path in the action sphere of the 
earth, where the gravity attraction of the 


earth is higher than the lunar gravity; 


- flight path in the sphere with predominance of 


lunar attraction. 


The moon mass is considerably less than the earth mass, 
therefore che activity sphere of the moon is less than the 
activity sphere of the earth. The activity sphere of the 


moon extends for about 60-70 thousand km. from its center 
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and is within the activity sphere of the earth, With the 
start from intermediate or t of earth satellite the boost 
cluster provided "Luna = 10" with velocity of about 10.87 
km/sec. 


With this initial velocity the flight time to the moon 
composed a little less than three and a half days. With 
entry into lunar activity sphere the station's velocity was 


about 1 km/sec. in relation to the moon. 


In order to ensure the insertion of station into 
prescribed lunar orbit, trajectory correction was carried 
out from the results of radio-measurements. As a result the 
station entered into flight trajectory, passing at prescribed 


distance from the lunar surface. 


Moving in accordance with celestial mechanics, the 
automatic station picks up in the lunar area velocity of 
about 2.1 km/sec., and if this velocity is not decreased, 
the etation will leave the moon and get converted into an 
earth satellite. Thus, to place the station into luner 
orbit and convert it into lunar catellite the flight velocity 
of the automatic station has to be reduced to about 1.25 ka/ 


sec, it asxru* ,;revionsly determined point of the lunar space. 


These conditions are assured by a special radio-cystem 


and corresponding flight control complex. 
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During the preceding flights the trajectory control 
system, radioeset abo rd, astro=crientation system and 
automatic control devices were perfected in natural 


conditions. 


The automatic station"Luna-10" consists of the two 
main sections; lunar satellite, which is being placed 
into the lunar orbit, and propulsion system with instru- 


mental compartments. 


Figure 17: Automatic station "Luna-10". 


1- Meacuring radio-systen. hk. agtro-orienta= 
2- Lunar satellite; tion systen; 
3= separation uevice of S- propulsion systen; 


lunar satellite; 
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After the insertion of automatic station into lunar 
orbit the lunar satellite is separated by a special device 
from the pronulsion system and begins to carry out scientific 


investigations. 


The lunar satellite is a hermetically sealed container 
245 kg in weight. It carries the following equipment: 

- radio set, telemetric system, programming- 
timer units; 

- Scientific instruments for the moon and lunar space 
investigations; 

= thermal control system; 

= antennas; 


= power-supply sources. 


The propulsion system of automatic station consists of 
jet engine, fuel tanks, fuel delivery manifold, control 
members, required for stabilization of the vehicle in flight 


during engine operation. 


The propulsion evstem is used for trajectory correction 


and deceleration for transfer into the lunar orbit. 


In inetrument compartments are the flight control system 
and orientation system, consisting of gyroscopic instrumenta, 
electronic optical devices and programming timer units. In 
the same compartments are the power supply sources, telemetric 


control system and micro-rockets of the orientation system. 
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The control system aagures stabilization of the 
automatic atation about the gravity center, iasue of 
commande for cutein and out off of engines, Gtabilize- 
tion of the automatic station ic implemented by means of 


micro-rocketa. 


The weight of automatic station "Luna-10" after 
insertion into lunar trajectory composed 1600 kg. Its 


flight diagram is shown in Figure 18. 


Initially the automatic station and boost cluster 
were placed into orbit of earth satellite, This orbit 


has the following parametera: 


= altitude at perigee 200 km; 
= altitude at apogee 250 kn; 


- orbital inclination about 52°, 


Thereafter the station was transferred to lunar 
trajectory. According to obtained forecast the actual 
movement of "Luna-10" was somewhat different from the 
prescribed. Therefore the command and measuring complex 


prepared primary data for the trajectory correction. 


The command for correction was issued from the earth 
during one of the communication periods. The primary data 
for correction were preliminarily transmitted aboard the 
atation. The subsequent work of alli the systems was auto- 


matice 
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As a result of correction, carried out on the firat 
of April, the velocity of the automatie atntion "Lunu-10" 
changed to a prescribed amount. The ground control meaoured 
parametere of the corrected flisht trajectory of the automa- 
tic station. Calculations have shown, that the path ofter 
correction pasnes practically through prescribed point. 
From the parameters of trajectory after correction primary 
data were determined for deceleration in order to transfer 
the station into lunar satellite orbit. These data were 


transmitted to the station. 


Figure 18: Flight diagram of the automatic 
station "Luna-10", 


1 circumterrestrial orbit; 2- Luner trajectory 
correction; 3- orientation of the station 
prior to deceleration; #- deceleration and 
enterin; into earth satellite orbit. 
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- distance at apocynthion about 1000 km, 
- distance at pericynthion about 350 km; 


= orbital period about 3 hours. 


20 seconds after brake engine cutoff the control 
system gave a signal for separation of the lunar satellite 
from the propulsion system and control system compartments. 
The separating device operated normally. Thereafter begun 
the first radio-communication with the lunar satellite. 
This has shown, that devices operate normally, thermal 
control system provides the required conditions, radio- 


communication with the station steady. 


The creation of lunar satellite is an outstanding even 
in the history of space conquest, one more step in the 
development of human knowledge. And it is specially joyful 
and pleasant, that the way into space is beinz laid by 
Soviet man, who successively step by step goes first in 


the world along the hard road of understanding the Universe, 


IN CIRCUMLUNAR ORBIT. FIRST SCIENTIFIC RESULTS 
OF THE "LUNA = 10'' FLIGHT: 

On the 3rd of April 1966 the automatic station "Luna-10"' 
was placed into lunar satellite orbit. With the creation of 
the first in the world artificial lunar satellite bepfun a 
new stege of direct investiration of the moon's physical 


properties and of lunar space. 
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Station "Luna-10" carries the following scientific 


instruments: 


~ three-component magnetometer for verifying lower 


limits of thepossible magnetic field of the moon; 


= gamma-ray spectrometer intensity and spectral 
composition investigation of the lunar surface gamma- 


radiations 


- countries for recording solar corpuscular and 
cosmic radiation, as well as for the investigation of 
low-energy electrons in order to determine the cunar 
ionosphere and study of charged particles in the"tail" 


of circumlunar magnetosphere of the earth; 


- ion traps for recording total ion and electron 


flux of solar wind and the search for lunar ionosphere; 


- piezoelectric pickups for recording in the inter- 
planetary and lunar space of meteoric particies with mass 


over one hundred millionth of a gram; 


- infrared detector for determination of integral 


thermal radiation of the moon; 


=- counters of low-energy X-ray photons for measuring 


X-ray fluorescent radiation of rocks on lunar surface. 
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As we know, in 1959 by means of Soviet space rocket 
"Lune-2"" it was shown, the magnitude of the lunar magnetic 
field does not exceed one thousandth of the earth magnetic 
field. This was the first experimental investigations of 


the moon's magnetic properties. 


The sensitivity of magnetometer on the Station "Luna-10" 
ie fifteen times higher than of t..2 one of "Luna-2", This 
permits to estimate more precisely the intensity of magnetic 


field surrounding the moon. 


The preliminary analysis of carried out measurements 
has shown, that on the 5th of April the magnetic field 
intensity was within 15-20 ;emmas and varied little at 


various orbital points. 


The measured intensities of the lunar field is slightly 
higher than the level of magnetic field in the free interpla- 
netary space during the period of magnetic calm. However, 
so far it cannot be asserted, that it is connected with the 


presence of the self-magnetic field of the moon. 


It is well known, that continueus flux of particles - 
“solar wind" is coming from the sun. As a@ result of inter- 
action of the solar wind with magnetic field of the earth 
it becomes considerably deformed, and the force lines of 
the field extend opposite to the sun, forming the so-called 


magnetic tail of the earth. 
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If magnetic tail of the earth extends to lunar orbit, 
th n during ‘the first measurements the station "Luna-10" 
was within the magnetic tail of the earth, and this could 
have specified the nigher intensity of magnetic field. 
Hence the moon will be out of the magnetic tail region. 
Measuremente of eaxtm magnetic tail will make it possibls to 
decide, whether intensity variations of magnetic field 
are caused by the lunar magnetic field or by the magnetic 


tail of the earth. 


Study of the first results of measurements, conducted 
by means of the charged particles traps, permits to draw 
a preliminary conclusion, that in sections of flight between 
the earth and the moon and in the lunar satellite orbit the 
flux was recorded both of negative and positive particles 


(including low-energy ions). 


Counters of cosmic radiation recorded cosmic background 
between the earth and the moon. The cosmic backgroundis at 
present slightly high (5 particles per sqecm/sec), as was 
to be expected during the period of the minimum solar 


act ivity. 


Data were obtained on lunar orbit, which could be 
interpreted as the presence in lunar space of a flux of 
electrons with energy of tens of thousands electron-volts. 


In their intensity these fluxes exceeds the cosmic background 
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70-100 times. It is possible, that this is caused by the 
magnetic tail of the earth. The subsequent measurements 
will enable to draw more definite conclusions regarding 


the roediation environment in the vicinity of the moon. 


The"Luna-10" has transmitted spectra of gamma- 
radiation, obtained above different areas of lunar eurface. 
In this case a higher intensity was detected of gamma - 
radiation, specified mainly by the interaction of cosmic 
rays with surface layer of lunar matter. According to 
primary data, the level of natural radioactive radiation 
of lunar rocks, connected with the radioactivity of uraniun, 
torium and potassium, in comparison with the similar radio-~ 
activity of the earth rocks approximates that of the baeal 


rocks - basalts. 


Piezoelectric pickups are attached on the sheeth of 
the station. Area, sensitive to impact of meteoric 
particles, composed about 1 sqem. According to primary 
data, the spatial density of meteoric particles within 
the lunar satellite orbit is higher, than in the intre- 


planetary space, 


The infrared de-ectors is made up of two radiation 
receivers, wiich are flat plates placed next to each other. 

The first data were obtaine’ -11 2. teing processed on 
thermal and fluorescent radiation of the lunar eurfacee 

The scientific station "Luna-10" first in the world lunar 
satellite=continues its investirations. 


"Pravda", 10th April 1966. (TASS). 


A_GRoAT LANDMARK iN SPACE I :VESTIGATIONS: 


PRESS-CONFERENCE ON THE FIRS. SOVIST LUNAR SATELLITE: 


Yesterday a press-conference was held in the Moscow Club 
of Scientists, dealing with the launching of the Soviet automatic 
station "Luna-10", the first in the world lunar satellite. In 
the conference room of the Club = Soviet and foreign journalists, 


scientists, workers of various departments in the Capital. 


The bright light of "jupiter" lamps illuminates those 
present, the whirring of cine-cameras is continuous, there is 
clicking of photo-cameras. Press-conferences, dedicated to successive 
victories of the Soviet conqueror® of space, r~ve since long become 
events of great significance, as every time they mark one more 
historical stage of understanding the infinite depths of the 


Universe. 


Since 1959 lunar flights have begun in the Soviet Union of 
Space rockets. In January 1959 the first space rocket passed close 
to the Moon and entered a planetary orbit of the Solar System. In 
September 1959 the automa‘ic station "“Luna-2" reached lunar surface 
and carried out first physical measurements. In October of the 
same year station "Luna-3" have orbited the Hoon and for the first 
time transmitted to earth TV pictures of the major part of the other 
side of the Moon. On the 1&th July 1965 an automatic interplanetary 
station "Zond-3" was launched, which, passin close to the Moon, 
completed shooting of its other side and made it possible to obtain 


hirhly detailed pictures. 
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On the 3rd of February 1966 the Soviet space station 
"Luna-9"" softelanded on the lunar surface close to equa.or on 
the eastern edge of the Oceanus Procellanum and transmitted to 
the earth pictures of the lunar landscape, visible directly 
from the Moon. The soft landing was the most important step 
in the develonment of cosmonautics and opened out e:.ormous 
possibilities for the science. The creation of the first lunar 
satellite is a new step, opening out future prospects in the 
study and mastering of the moon. Soft landing and lunar orbiting 


provide the possibility of an al-round investigation of the moon. 


The accomplishment of soft landing and insertion of the 
space vehicle into lunar satellite orbit required resolution of 
composite scientific and technical problems. High precision was 
required for placing the space station into lunar trajectory, to 
assure flight control, exact orientation from the celestial 
luminaries and to carry out by means of the brake rocket engine 


the exact deceleration at the moon. 


With soft landing the flisht path is guided into the center 
of the moon and deceleration has to be to zero velocity directly 
at the lunar surface. ‘Whereas with the insertion of space station 
into the lunar satellite orbit the flight path by~passes the moon 
and at the prescribed point the brake rocket engine reduces 
velocity of the space vehicle, transferring it into elliptical 
lunar orbit. To obtain an orbit close to prescribed very high 
accuracy was required of the orientation, control system and 


propulsion system. ‘The station “Luna-10" was placed into orbit 


a 
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with a minimum distance from the moon 350 km and maximum 1000 kn. 
The orbital plane wac initially at an angle of 72° to the lunar 


equatorial plane. Orbital period of tre satellite - 2 hre 58 min. 


In creation of satellite the required decelerative force 
is lower than in landing. This permits to increase considerably 
the useful weight in the lunar orbit and to set up devices for a 
whole series of the most important investigations of the moon and 


the lunar space. 


Absence on the moon of the atmosphere permits study from 
the lunar satellite of many properties of the lunar surface by 
recording gamma, X-ray, fluorescent and infrared radiation. 
Important information regarding the lunar gravity field will be 


provided by observing evolution of this satellite's orbit. 


The space station "Luna-10" is equipped with a large set 
of scientific instruments for verifying the intensity of the 
possible lunar magnetic field, chemical composition atudy of the 
lunar surface, radiation conditions in lunar space and investigation 


of other important scientific aspects. 


Incoming regularly from the station "Luna-10" is the telemetric 
information. There was a period of radio setting, when the station, 


emitting unmodulated radio-signals, entered behind the moon. 


The measuremen’: and transmission of scientific information 
are continuing. The first data have already been obtained on the 
rock composition of lunar surface, radiation conditions in lunar 


space, magnetic effects and density of meteoric matter and plasma 


in the vicinity of the moon. 
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otal flux neacurement:: of heot radiation, tu whieh 
the carth's atmouphere is imoerviocus, exeent gor a gall 
spectral interval, monks it nossible to verify our knowledre 
repgacdins temperature nd radintion canneity of Tunnar urfucee 
~y measuriur A-rpayeiluorescent radintion of the Lluner 
uurfnce, vhich, avnoorently, vas possible to record, tic 
scientists! hore to conduct muayoing of the tyyve of Lunar 


rocks from their chenic::]1 com :osition. 


¥rom aboard the station "“Luna-10"' = lunar cutellite - 


the melody was heard of our éarty nthem ‘International’. 


‘he creation oF Lunor satellite onens out many new 


possibilities Br the scicnce. 


Inaugurntin: the presseconferenec, on crention and 
launching of the first lunar sutellite = space stration 
"Luna = 10", 1..V. :eldysh invites rb. Jino: radov to take 


the floor. 


vTikud Leen witha Gi. a ths bie Cee Las 
ne a 


Radioecetivity determination of rocks, composing 


“S2u surface, is of 2..ceptionnl interect from mony »ointce 


= 500 - 


Firstly, it is important for resolving a number of 
problems, connected with the origin and evolution of the moon. 
Their resolution is impossible without the knowledge of the 


chemical composition of lunar rocks and their radio-activity. 


Investigation of the moon's radio-activity is of interest 
also from another pointe Due to absence of the lunar atmosphere 
cosmic radiation freely reaches lunar surface. With the int.«raction 
of cosmic rays with the lunar rock there are nuclear reactions. 
Therefore, we should expect the existence on the lunar surface 
of radio-activity, induced by cosmic rays, practically non-present 
on the earth due to the protective effect of the earth's atmosphere. 
The investigation of this radio-activity makes it possible to raw 
a number of interesting conclusions regarding the intensity and 
energy composition of cosmic rays in the vicinity of the moon, 
their variations in the past, about the effects, caused by radiation, 


generated with flares on the sun, etc. 


Finally, tne intensity and spectral composition study of 
gammaeradiation provides important from the viewpoint of the 
future practical mastering of the moon information regarding 


radiation conditions on its surface. 


As a geochemist, I shall deal in more detail with the 
geochemical side of results, obtained from the automatic station 


"Luna=10", 
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Radioeactivity of carth rocks is determined by the 
presence in them of radioactive elements, i.e., of uranium, 
torium and potassium-40, The richest in radio-active elements 
are the granites, widespread in continents. Basalts, which 
form on our planet a solid basalt layer within the earth crust, 
contain radioeactive elements at least 10 times less, than the 
granites. As we know, the basalts have originated as a result 
of splitting, under the radiogenic heat, of the planet's primary 
matter, close in composition to stony meteorites, which separated 
into basalts and ultrabasic rocks. Basalts, as the more fusible, 
were melted out onto the earth's surface. The ultrabasis rocks, 
which lie, as a rule, beyond the earth crust and belong to the 
earth's mantle (i.e. to transitional layer of earth), contain 
radioactive elements about 100 times less, than the basalts. The 
stony meteorites are of the same group as basalts in content of 


uranium, torium and patassiun-4o,. 


Thus, granites, basalts, ultrabasic rocks and stony 
meteorites, distinct in properties and chemical composition, differ 
considerably also in the content of radioactive elements. In other 
words, quantity determination of radioactive elementa in uranium, 
torium and potassium-40 in rocks provides at the same time the idea 


also of the type of these rocks. 


There are most various concepts resarding the nature of 
lunar rocks. ‘Thus, for instance, it is assumed, that rocks covering 


the lunar surface, probably, resemble the crystalline rocks of the 


earth crust. On the other hand, there is opinion, that the lunar surface 
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ia composed partially of the remainn of lnrge meteorite hbadies, 
which have fallen on the moon in distant pant, i.a., of ultrabasic 


meteorite matter, etc. The ranre of these concepte is quite wide. 


The experiment oet up by means of the automitic station 
"Luna-10", for the first time has given into the hands of scientists 
exceptionally interesting experimental material from direct 


investigations of the radio-active nature of lunar rocks. 


According to primary estimates, the content of the natural 
radio-active elements in the lunar rocks lies within the region 


of the earth's basalt rocks. 


We don't feel so far like giving any extensive conclusions 
and prefer to collect and process the whole of the enormous material 
incoming from the station "Luna-10". However, even now the 
conclusion comes involuntarily, that, apparently, the processes 
of crust formation for the planets of earth group have one and the 


game mechanism. 


The micrometeoric setting in the circumlunar space was also 


investigated by means of the station "Luna-10", 


From the 3rd to 12th of April the recorder of meteoric particles 
in lunar orbit was exposed fcr several periods with total time 5 hre 
16 min. During this time 53 impacts were recorded of meteoric 
particles. If we take average number of impacts per square meter 
per second during the exposure time, it will exceed the average 


number of impacts in the interplanetary space 100 times. 
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At presant 1¢ would he premature to draw any concluAiona 
in regard to ehserved phenomena. Ta judge wheather the moon 
passes through concentration, siailar to concentretions, observed 
in the interplanctary space, or if thia concentration is inhorent 
to the moon, will be poasible later, after additional data have 


been obtained and cxperimental metorial accumulated. 


The speaker is Prof. N.L. Grirorov. 


MAGNETIC FIELD, IONOSrildic, RADIATION: 


The physical characteristics of the lunar space are only 
partially determined by the physical characteristics of the moon 
itself. There is a considerable influence in the measured 
parameters not only of the sun, but in some aase also of the earth. 
For instance, the magnetic fields in the vicinity of the moon 
ceculd be the sum of magnetic fields of the moon, magnetic fields o7 


the solar corpuscular flux and magnetic field of the earth. 


Naturally, in these conditions separation of the physical 
parameters of the lunar space, specified by the moon itself, 


presents conniderable experimental difficulties. 


In order to separate reliably the physical characteristice 
of the lwnar space of specific lunar origin, the investinations 
have to be conducted durin: various periods of solar activity, 


in different positions of the sun, the earth and the moon. 
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The study of lunar space, conducted in 1959 by means of 
“Luna-2", hao shown, that magnetic field of the moon, if it 
exists, is not above 50 gammas in intensity; that the stable 
level of the captured radiation, if it exists, i: at least 1000 times 
lower, than the radiation level in terrestrial radiation zones. 
Thus, as the physicists say, the upper boundary was fixed of the 
possible values for a number of most important parameters determining 


the properties of the lunar space. 


To make any progress in these inveStigations, it was 
necessary to use scientific devices of a higher sensitivity, than 


those used in preceding measurements. 


The measurements of magnetic field in the vicinity of the 
moon began on the 3rd of April after the entry of "Luna-10" into lunar 
orbit. The reading of all three channels of the "Luna-10" magnetometer 
clearly define the presence of a weak uniform and regular magnetic 
field. From the results of preliminary processing the intensity 
modulus of the field composed on the 3rd of April 14 gamma, on the 
5th of April - 24 gamma, on the 8th ot April = 18-36 gammas. On the 


Oth of April the mean intensity of the field composed 17 gammas. 


In comparing intensities of magnetic field, obtained during 
the period from 3r1 to 9th April with chanres in position of the moon 
in relation to the earth-sun line the attention is drawn to the fact, 
that the angle moon-earth-sun was almost 180° between the Sth and 6th 
April, when durin: the longest neriod of communicution the field's 


intensity was maximum. 


The observable weak magnetic field in the vicinity of 
the moon during the full-moon period could be cause, as mentioned, 
by three different reasons. It could be the inherent lunar field, 
interplanetary magnetic field of solar origin and the "tail" of 


the earth's magnetosphere. 


Keeping in view the magnetic calm during the indicated 
period, the observed gradual intensity variation of magnetic 
field from day to day is, possibly, connected with the changes 
of the moon's position in relation to the sun-earth-line. This 
nature of the magnetic field variation should be expected, if 
the "tail" of the earth magnetosphere reaches the lunar orbit. 
The role of magnetosphere "tail" in these measurements could be 


verified by measuring magnetic field during the newemoon period. 


It is well known, that the moon does not have a dense 
atmosphere, but the existence is not excluded of a very rarefied 
atmosphere. If the moon has atmosphere, the ionized by solar 
radiation atoms of the lunar atmosphere should form the lunar 
ionosphere. ‘Therefore a lot of attention was paid to experiments 
on “Luna-10", which could resolve the question about the existence 


of the lunar ionosphere. 


With the object of direct density measurements of ions in 
lunar space a charged particles trap was :et un on the "“Luna-19" of 
modulation type, which enables to record positive ions with energice 


less than 10 electron-volts. 
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The analysis of measuroment results permits to draw a 
pre.iminary conclusion, that on the lunar orbit the recorded 


flux is of low-energy ions. 


The "luna-10" carries also two four-electrode traps, which 
permit to record total flux of ions with energies over 50 electron- 


volts. 


The search for lunar ionosphere was conducted also by 
studying variation nature of radio-signals during the entry of 
satellite behind the moon. Observation of radio-setting was 
conducted on the 8th of April. The power level of received 
radioesignal was recorded by special device. Power decrement of 
radio-signal with setting and increment, when "Luna-10" came out 
from behind the moon were clearly recorded by ee 
selferecorders. The processing of obtained recording has shown, 
that the law of decline and rise of signal level corresponds to 
diffraction of radio-waves on a sharp edge of the lunar surface 
without noticeable distortions, which would have been observed 
with the presence on the moon with noticeable gas medium, absorbing 


or refractinz radio-waves. 


For the study of radiation environment in lunar space, 


two counters of charged particles were set up on the "“Luna-~10". 


Study of the weakly=penetrating r. tation has shown, that 
during the full-moon period, between Sth and 6th April, the level 


of this radiation was minimum. Thereafter, with the exit of the 


moon from the assumed "tail" of the earth's magnetosphere, the 
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intensity of radiation increased and reached maximum on the 9th of 
April. In this case the count rate exceeded 10-20 times the level 


of the backer und, specified by the particles of cosmic rays. 


If the radiation level, recorded on the Sth and 6th of April, 
is taken as due to captured radiation by assuming the existence of 
time-stationary radiation zone cf t. ~ moon, the intensity of 
particles in it will be 100,000 times lower, than in the radiation 


zones of the earth. 


In the measurements of various physical parameters the 
attention is drawn to the fact, that both the intensity of magnetic 
field and the concentration of positive ions, as well as the 
intensity of radiation were found‘to be dependent on the moon's 
position in relation to the sun-earth line. It is possible, that 
in further analysis of the whole combination of obtained information 


the internal bond between these phenomena will be elucidated. 


The speaker is A.A. Mikhailov, academician and well-known 


astrononmist. 


WHAT IS IT LIKE, OUR COSMIC NelGiiBOR: 


The iaunching of the lunar satellite is of enormous 
scientific significance. ‘The lunar satellites, equipped with 
corresponding devices, will be able to provide an exect information 
on many quite unknown or still insufficiently known vroperties of 
the moon and lunar space. These include investigations of the 


thermal conditions on the moon, possible volcanic activity, 
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concentration of meteorites in lunar space, lunar magnetic field, 
its inherent radiation and reflecting properties in infrared and 
far ultraviolet rays, direct photographing and TV transmission of 


lunar surface pictures, etc. 


Of special importance is the fact, that the inclination of 
the satellite orbital plane to the lunar equatorial plane composes 
72°. The fact is, that the orbital plane of the satellite retains 
invariable direction in the space, whereas within the orbit the moon 
is rotating, completing revolution about its axis during a lunar 
month in 27.3 days. As a:result the satellite after every revolution 
shifts alonz the lunar longitude by 1.6°. During a month the 


satellite flies twice above each point of lunar surface. 


But besides the physical investirations the existence 
itself o.1 the satellite in the orbit is extremely important. 
Radio=technical orbital parameters measurements of lunar satellites 
permit to obtain most valuable information. First of all the moon's 
mass will be verified or, better to say, mass ratio of the earth 
and the moon, which is taken at present as 81.30. Another interesting 
question is about the mass center of the moon itself. Investigation 
of the moon's orbiting around the earth has shown, that the mass 
center does not coincide with the center of the visible lunar disc, 
but is displaced approxim:tely by 1 km north from tie center of 


disc. 


Next the scientist was speaking about the signi“icance of 


lunar satellite for confirming its figure. 


Thereafter the scientists answered questions of the soviet and 
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foreign journalists. 
"Pravda", 17th April 1966. 


TASS COMMUNIQUE "LUNA=10!' COMPLETSD PRUGRAL 
E SCIENTIFIC INVESTIGATIONS: 


The Soviet automatic station “Luna-10" - the first lunar 
satellite = has successfully completed the prorram of scientific 


iavestigations. 


219 communication periois were carried out with the 
Station, during which a great amount of scientific information 


and trajectory determinations was obtained. 


The last communication was on the 30th of May 1966; thereafter 
the communication with the station has ceased, since the energy 


reserve of current sources on board was tot:illy exhausted. 


During ite active existence the station completed 460 revoluti 


around the moon, having flown over seven million kilometers. 


At present the obtained material is being processed, The 


results will be published in the press. 


"Pravda", 3rd June 1966. 


TASS COMMUNIQUE IN SPACe = "LUNA}11': 


In accordance with the program for further investivation of 
the moon and lunar space a moon shot was implemented in the Soviet 


Union on the 74th of August 1966 at 11 hres. 03 min., Moscow time. 
The rocket carried automatic station "Luna-11" weighin:s 1640 kg. 
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The main object of the station is further perfecting of 
the lunar satellite systems and scientific investigations in the 


lunar space, 


The preliminary processing results of measurements indicate, 
that the station's trajectory is close to nrescribed. At 14 hrs 
Moscow time on the 24th of August 1966 the station "Luna-11" was 
26 thous. km. from the earth, above a point of terrestrial surface 


with coordinates 12°4' N and 135°50' 5. 


According to telemetric data, the instrumentation aboard 


the station functions normally. 


Tracking of the station is being implemented by a special 
measuring center on the ground. The coordination center is 


conducting processing of the incoming information. 
"Pravda", 25th August 1966. 
"LUNA}114") TRAISMITS: 


In accordance with investi-ation provram of the outer 
Space, automatic station was insterted into lunar orbit on the 
28th of Aucust 1966 at OO hre 49 min Moscow time. ho new Soviet 
lunik is designed to continue scientific investirsations of the moon 


and lunar space, begun by preceding luniks. 


The automatic station "Luna-11" ic a composite space vehicle. 
The air-tight containers carry control and astro-orientation systems, 


radio equipment, scientific instruments, thermal control system, 
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power-Supply Sources and other devices. On the body of the 
automatic station are the receiving and transmitting antennus, 
portion of the scientific instruments, not requiring herustization, 


active units of astro-orientation system. 


The flight path of the station "Iuna-11" has a lot in 
common with that of the station "Luna-10". Initially by means of 
carrier-rocket a heavy earth satellite was placed into earth 
orbit. Then the space rocket took-off from the heavy satellite 


and placed the station into lunar trajectory. 


In approaching the moon, when the station was at 8000 km 
from its surface, the orientation sy;:em, using bearing on the moon 
and the sun, oriented the station exactly vertically to lunar 
surface. The swing of the station at required angles was implemented 
by micro-rockets. A special system memorized this direction as 
bearing and turned the station additionally at a required angle, 
s0 that the engine may take up the required direotion at the start 
of deceieration. This position was retained by the system till 
the cut-off moment of propulsion system after th: braking of the 


statione 


The primary data for braking in order to transfer the station 
into lunar orbit were transmitted by radio. At 00 hre 49 min on 
the 28th August the automatic station transferred from the flicht 


path to lunar satellite orbit of the following parameters: 


— minimum distance from lunar surface - about 160 ka; 


— maximum distance from lunar surface - atout 1200 em; 
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m orbital inclination - about 27 degrees; 
— orbital period about 3 hours. 


The first radio-communication with lunar satellite has shown, 
that the apparatus operates normally, therma: control system~ 
provides the required conditions, radioecommunication with the station 


Steady. 


The set of scientific instruments aboard the automatic 
station permits to conduct various investigations and experiments. 
Gamma - and d=ray radiation of luna: surface are being investigated 
by means of devices. This will enable to verify the chemical 
composition of the lunar rocks. From the measurements of orbital 
evolution the characteristics will be confirmed of the lunar 
gravity field. A special device measures X-ray flaorescent radiation 
of the lunar surface with the object of determining chemical 
elements, contained in the lunar ground. An important characteristic 
of the luner space are the concentration of meteoric fluxes and 
their distribution, as well as the intensity of the hard corpuscular 
radiation in the vicinity of the moon. Svecial devices on board 


the station investigate these physical phenomena. 


Similar investigations were conducted by automatic station 
"Lunaei0O". But its orbit was inclined at 72°, The new lunar satellit 
implements these measurements in plane, close to equatorial. 

Moreover, the scientific devices aboard the new sate’ lite are siightly 


changed in view of the results, obtained by measurements from the 


"Luna-10"., The analysis of new data ani their comparison with the 


- 513 = 


previous will make it possible to clarify various physical 
properties of our natural satellite. The"Luna-11" carries radio- 
astronomical instruments, observing the long-wave conmic 


radio-emission. 


The scientific investigations, beins conducted by the new 
Soviet lunar satellite, open out the furthest prospects for the 


study and mastering by mankind of the Universe space. 


"Pravda", 28th September 1966. 


TASs COMMUNIQUE "LUNA=114" HAS SUCCSSSFULLY COMPLETED ITS PROGRA! 


As communicated previously on the 28th August 1966 a second 
Soviet lunar satellite "Luna-11" was placed into <elenocentric 


orbit. 


The objects of the station were;further improvement of methods 
for insertion of the station into lunar satellite orbit and continued 
ecientific investigations of the lunar space, begun by preceding 


Soviet automatic stations. 


Un the lst of October 1966 the automntic station "Luna-11" 
completed the program of scientific investigations. Since the 
28th of August 127 sessions of radio-communication were carricd 
out with the station, during which a great amount was received of 


scientific information and trajectory measurements. 


During its active existence the second Soviet lunar satellite 


completed 277 revolutions around the moon. 
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The lest seaaion of radio-communication with the atation 
“Luna-11" wag conducted on the lst of October at 05 hre 03 min. 
thereafter due to total exhaustion of power-supply on board the 


communication with the station ceased. 


The processing and analysis of obtained information continue. 
The results of investigations, carried out by the Soviet automatic 


Station "Luna-11", will be published in the press. 
"Pravda", 5th October 1966. 
TASS COMMUNIQUE IN SPACE "LUNA}12"3 


In accordance with the program of further investigation of 
the moon and lunar space a moon shot was accomplished in the Soviet 


Union on the 22nd of October 1966 at 11 hrs 42 min Moscow time. 
The rocket carries automatic- station "Luna-12"'. 


The main object of the station is the further perfecting 
of the lunar satellite systems and scientific investizations in 


the lunar space. 


Primary results of the measurements processing indicate, that 
the trajectory of the station is close to prescrited. At 16 hra 
Moscow time on the 22nd of October 1966 the station "Luna-12" was 
4S thous. km from the earth above a point on terrestrial surface 
with coordinates 20°30' N and 107°%2' 5, Two sessions of 
radio-communication was conducted with the station. According to 


telemetric data, the devices ahoard the station function normally. 
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A specinl measurinz center on the ground i: followine the 
flight of the station. The coordination center is processing the 


incoming information. 


"Pravda", 23rd Ucto' cr 1966. 


TASS COMMUNIQUE "LUNA=]12" = IN ORBIT: 


As communicated previously, on the 22nd of October 1966 
automatic station "Luna-12" was placed into luner trajectory. In 
accordance with the program trajectory correction was carried 


out on the 23rd of October at 22 hrs 12 min Moscow time. 


On approach to the moon on the 25th of October 1966 at 


23 hrs 49 min Moscow time the station was decelerated. 


As a result of successfully carried out maneuver the 
automatic station "Luna-12" entered into selenocentric orbit clese 


to prescribed and became the t'.ird Soviet lunar satellite. 


According to telemetric data, the systems aboard and 
scientific instruments for linar space investi:-ations are functicning 
normally. Radio-communication with the station "Luna-12" is 


steady. 

The coordination center is processing the incoming information. 
"Pravda" 27th October 1966. 

“LUNA]12" TRANSHI [ss 


On the 22nd of October 1966 launching was accom; 'ished in the 


Soviet Union of autom»tic station “Luna-12"", On the 25th of October at 
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23 hre 47 min Moscow time the automatic station "Luna-12" waa 
placed into sclenocentric orbit and became the third seviet lunar 


satellite. 


The program for the study of the moon and lunar space 
envisages various scientific investigations, which would permit 


to study in detail the celestial body nearest to our planet. 


The scientists are interested to obtain as accurate as 
possible information on the various lunar areas. It is important 
for them to know the size, number and shape of the craters, nature 
of the local relief. This requires pictures of lunar surface with 
sufficiently high degree of resolution. The ground telescopes do 
not make it possible to distinguish fine details of relief on the 
moon. From the earth even at optimum atmospheric conditions it 
is impossible to photograph on the moon details less than 400-500 


meters in dimension. 


The best way for observation of finer details, measurable 
in meters, are the lunar satellites, placed into a comparatively low 
orbit and equipped with photo-camera, and also with a special system 


for transmitting the shots to the earth. 


For a successful resolution of this problem it was necessary 
to perfect the systen for the guiding of the station into the lunar 
orbit, perfecting orientation and stabilization equipment and to 


carry out a number of other composite experiments. 


Investigation program of the moon and lunar space requires 


resolution of many scientific and engineering problems. The 
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implementation of this program was begun hy the Soviet scientists 
and designers in 1959, when the firat three Soviet lunikns initiated 


regular study of the moon from u close distance. 


During almost four centuries of telesecopie oebsanrvationr the 
visible sidg of the moon was well investigated. Hundreds of thougands 
of its details were mapped. Surface temperature has been measured, 
reflection factors found of electromagnetic waves, mass ratio 
determined of the earth and the moon, etc. However, the other side 


of the moon, just as before remained mystery for ths people. 


For the first time in the history of the earth civilization 
Soviet automatic station "Luna-3" in October 1959 transmitted picture 
of the other side of the moon. The shots made by the station 
covered about two thirds of the lunar surface, previously unapproachabl 
for observations. During the six years no one was able to repeat 


this grandiose experiment. 


In July of 1965 another Soviet automatic station = "Zond-3", 
passing at a distance of about ten thousand km from the lunar surface 
photographed part of the invisible hemisnhere of our satellite, 
remaining outside the vision field of the station “Luna-3". The 
shots, transmitted by the stations "Luna-3" and "Zond-3", have 
practically completed photographic survey of 
the whole surface of our eternal satellite. The photogranhs, which 
are now at the disposal of the scientista , show over 95% of the lunar 
surface. Discovered on the other side were vast depressions, named 
thalassoids, crater chains of enormous extent and a great number 


of craters. Approxim:tely 170 objects on the other side of the moon 
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were named hy the Commisaion of the Academy of Seiences USS after 
outstandin:: scientistn, who worked in different opheres of the 


science. 


But the flisht program of these vehicles did not envisase 
obtaining of photographs with high resolution of details on the 


lunar surface, as the shooting was from a great altitude. 


On the 3rd of February 1966 the station "Luna-9" for the 
first time in nistory accomplished soft landin®» on the moon. The 
series of shots, obtained by this station, were made with very 
high resolution. On some shots it is possible to distinguish 
surface details about 1-2 mm in size. But this information pertained 


only to the area in the vicinity of touchdown point. 


On the 3rd of April 19665 automatic station “"Luna=10" became the 
first in the world lunar satellite. Following it on the 28th of August 
automatic station "Luna-11" was placed into selenocentric orbit. 

The prorram of scientific investizations, implemented by these 
stations contributed a lot of new facts to our knowledge of tie 


moon and the lunar space. 


And now there is a new achievement = the third Soviet lunar 
satellite - station "Luna-12", One of the objects of this station was 
to obtain and transmit to the earth shots of individual areas of 


lunar surface, made from comparatively clese distance. 


The automatic station "Luna=-12" is a composite space vehicle. 
The main power unit of the station io the correctinrbrake rocket enrine, 
on which in hermetic containers are the tlocks of orientation system 
radio-set, photo-TV cameras, control system and power-supply 
accessories. In the upper section of the station is the instrument 
compartment, partially closed by the radiator of the thermal 
control system. Fitted on the body of the station are the receiving 
and transmitting antennas, part of the scientific instrumente not 
reouiring hermetization reserve-gas cylinders for micro-rockets of 
orientation system and tre micro-rockets themselves, fitted on 


special brackets. 


The propulsion system of the station, consisting of jet 
motor with pumping fuel delivery, control members and fuel tanks, 
is meant for trajectory correction, bracking of the station close 


to the moon and position stabilization during the engine operation. 


The orientation :-nd control systems implement orientation 
of the station in space and its subsequent stabilization prior to 
correction and deceleration, turn of the station for obtaining 
the required decelerative force, enszine cut-off after correction 
and deceleration, orientation and stabilization of the station 
during the shooting of the lunar surface cut-in and cut-off of photo= 
television camera, etc. ‘The compartments of control and orientation 
systems contain a set of variour gyroscopic and controlling devices, 


electronic-optical and programing timers. 


rics 20 = Automatic station “Luna-1?",. 


1 = evlinder:: with gas for oneratins elesients of orientation 
3 = radiator of thermal control 


systems 2 = photoes] cameras 
t 5S 2 instrucent compartments 


em: : radjaneters 


i= chemical battery; 9? = orticoemechenical block of orientation 


mtenns; O = electronic “lock of orientation systen; 


pvrotems - 7 


Ve contyeel rachetes 1 = brakine rockete 
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The radio-set provides control of the station both from 
the earth and independently, information transmission on the 
performance of the station's systems and scientific instruments, 


trajectory measurements. 


For the shooting of lunar surface and transmission of pictures 


to earth, a special TV camera is set up on the station. 


In accordance with the program the photo-TV camera took 
pictures of the lunar surface and automatically processed the film. 
The pictures were initially transmitted to the center of distant 
space radio-communication in inspection, conditions. Therearter 
the most interesting shots were picked out and transmitted from 


aboard in normal conditions. 


The complex of devices and systems in the station "Luna-12" 
gives out a lot of heat. Moreover, the station gets additional 
heat due to solar irradiation. Therefore to maintain normal thermal 
conditions of operation of all the devices and instruments of the 
station it has a special thermal control system of passive-active 


type. 


Applied as passive means of thermal control are the appropriate 
coloring of external surfaces, heat-insulation and special screens. 
The permits to maintain normal temperature conditions in all 
compartments of the station, except the instrument compartments 
of the control system, where the preset temperature conditions in every 
flight branch is assured by the active thermal control system. 


Fitted on the body of station "Luna-12" are the State emblem of the 


= 522 =< 


Union of Soviet Socialist Repuslics and the banner of the Soviet 


Union. 


In accordance with the flight program the station "Luna-12" 
entered celenocentric orbit close to equatorial. The calculated 
point of guiding in this case was at a distance of 1290 km from 
the lunar surface. At a moment of reaching this point the 
velocity of "Luna-12"' was 2085 m/sec. At this velocity the lunar 
gravity is incapable of changing the flight path of the station 
enough to transfer it into the lunar satellite orbit. Therefore, 
there had to be deceleration to transfer the station into 


Selenocentric orbit. 


To accomplish deceleration an hour before reaching the 
prescribed point of trajectory, wnen the station was at about 8000 km 
from the lunar surface, it waa oriented in exactly determined position 
in relation to the moon = on lunar vertical. Then the station was 
turned at a certain angle from this direction and on reaching the 
prescribed point the propulsion system was cut-in and operated for 
the prescribed 28 sec. As a result the velocity of the station 
was reduced to 1148 m/sec and the automatic station "Luna-12" 
trarsferred from the flisht path to lunar satellite orbit of the 


fotlowing parameters: 


-= maximum distance from lunar surface (at apocythion) - 
about 1740 km; 

— minimum distance from lunar surface (at pericythion) - 
about 100 km3 


— orbital period =- 3 hrs 25 min. 


Fig: 21 - State symbol with the embiem of the Union 


of Soviet Socialist Republics, fitted aboard the 


automatic station "“luna-12", and ite reverse side. 


Fig: 22 - Pennant of the soviet Union, set un aboard the 


automatic station "Luni- 2" and its reverse side. 
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All the onerations for this maneuver were implemented 


automatically. 


After the station entered into lunar satellite orbit it 
was in an oriented position. In orbiting the automatic station 
appeared above the illuminated part of the moon and at this moment 


the TV camera was cut-in. 


Mention should be made of the high operating precision of 
the systems and operating units, which orient the station in the 
area of photographing. Maximum deviation of the station from the 
prescribed direction was not above a few angular seconds. Altitude 
of picture-taking and coordinates of the photographing section were 


actually not different from the prescribed. 


At the end of photographing the station began transmission 
of pictures to the earth through television channel. In this case 
each shot was divided in the IV picture into 1100 lines (in ordinary 
television there are only 625 lines). This produced good quality of 


pictures. 
After transmission of pictures the TV set was cut-off. 


The automatic station "Luna-12" continues investigations 
begun by luniks "Luna-10" and "Luna-11", The characteristics are 
being studied of the lunar gravity field from the orbital evclution 
of the station. Further investication is being conducted of the 
radiation conditions in the lunar space and distribution of micro- 


meteoritee on the moon. "Luna-12" continues radio-astronomic 
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investigations, begun by "Luna-11"' in unapproachable from the 


earth bands of lonr and medium radio-waves. 


The launching of the automatic station "Luna-12" is a new 


success of the Soviet science and technique. 


"Pravda", 6th November 1966. (TASS) 


TASS COMMJNIQUE THREJ-MO:iTH PROGRAM OF INVESTIGATIONS 
BY AUTOMATIC STATION "LUNA-12" IS COMPLolsD: 


As has already been communicated, on the 22nd of October 1966 
automatic station "Luna-12" was launched in the Soviet Union. On 
the 25th cf October the station was inserted into the lunar 


satellite orbit. 


During the past period the station "Luna-12" flew in lunar 
space 9 million 800 thousand km, and 302 sessions of radio-communication 


were conducted with the station. 


On the 19th of January 1967 the long-flight program of the 
third Soviet lunar satellite - automatic station "Luna-12" - was 
successfully completed, and at the 602-nd revolution the 


radio-communication with the station have ceased. 


During the three-month flight the station carried out a 
scientific investi7zations and transmitted to the earth unique 
pictures of the lunar surface, obtained from the lunar satellite 
orbit. In accordance with investirations program detailed 
measurements were carried out of gamma-radiation on lunar surface, 


Xeray fluorescent raiiation, corpuscular in long waveleugth range, 


begun by the station “Luna=-11" were continued. 
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The result of scientific investigations, carried out by 
the station "Luna-12", confirm and expand the earlier obtained 


information about the moon and lunar space. 


"Pravda", 22nd January 1967. 


TASS COMMUNIQUE ON TH LAUNCHING OF "LUNA-13"; 


In accordance with the program of space investigations a 
moon shot was accomplished in the Soviet Unior. on the 2lst of 


December 1966 at 13 hre 17 min Moscow time. 
The rocket carried automatic station "Luna-13", 


The main object of the station is further investigation 


of the moon and circumlunar space. 


The primary processing results of measurements show, that 


the atation's trajectory is close to prescribed. 


At 17 hrs Moscow time on the 2let of December 1966 the 
static~ "Luna-13" was at 44 thous. km from the earth above a 


point of terrestrial surface with coordinates 44°34 ' N and 80°11" Ey 


Two sessions of radio-communication were conducted with the 
station. According to telemetric data the inetruments aboard the 


station operate normally. 


Flight observations of the station are being conducted by 


a special ground center. ‘he coordination center is carrying out 


processing of the incoming data. 


"Pravda", 22nd December 1966. 
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THE PNOGRAM IS SUCCESSFULLY COMPLeET2D: 


The program of the moon investigation by meane of automatic 
Station "Luna-13", which softelnded on the moon on the 24th of 


December 1966, is completed in full. 


As a result of carried out investigations unique data 
were obtained on the physico-mechanical properties of surface 
lunar layer, of high scientific value. TV pictures were transmitted 
of lunar surface panorama in the touchdown area of the station at 


different heights of the Sun. 


Scientific information, received from the automatic atation 


"Luna=-13" is being processed. 


"Pravda", 31st December 1966. (TASS) 


"LUNA=13" NARRATES: 


On the 24th of December 1966 at 21 hrs. 01 min Moscow time 
the Soviet automatic station "Lun:-13" soft-landed on the lunar 
surrace. This is the secon: soviet station to have made a soft 
lunar landing in “his year: the first, as we know, was the soviet 


station "Luna-9"', 


Between the flights of these two stations three Joviet lunar 
satellites - automstic staticns "Luna-10", "Lurna=11" and "Luna-12" e« 
carried out a set of scientific investirations, and one of then, 
in accorcance with the program transmitted a series of lunar 


surface pictures, obtained from altitudes from 100 to 340 km. 
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However, the lunar satellites do not make it posaible to 
carry out direct investigationo of many important physical and 


microstructural characteristics of the lunar cover. 


For the resolution of these problems the devices and 


scientific instruments have to be delivered onto lunar surface. 


The problem of direct investigation of mechanical and 
physical sroperties of the lunar ground has for many years 
attracted the attention of astronomists ari astrophysicists. The 
lunar surface for milliards of years was in conditions of vacuum, 
under the effect of a flux of cosmic rays, meteorites, X-ray and 
ultraviolet rays coming from the Sun, in conditions of sudden 
chances of temperature - from 100-150° cold of lunar night to 
+100-150° during the lunar day. Previously the science had no 
information on the physical and mechanical characteristics of 
substances, existing in such unusual from terrestrial viewpoint 
conditions. Just a few years previously extremely contradictory 
hypotheses were exnressed by various investigators regarding the 
assumed types of lunar matter: lava cover, slag-type surface, thick 
dust or ash cover, open lattice mineral structuree - dendrites and 


other typec cf surface. 


Of great interest to science are the direct measurements, 
showing the nature of lunar surface, since in the earth laboratories 
it is impossible to reproduce the composite processes of many ages, 


which determine its pronerties. 


Side by side with these investigations it was necessary to 


continue cther acientific investigations, begun earlier. 
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In construction the automatic station "Luna-13" hao some 
differences from its predecessor ~ station "Luna-9". isxperience, 
obtained from the first station, which soft-landed on the moon, 
made it possible to improve the construction of "Luna-13", and 
the resolution of a number of scientific prob ems necessitated 


equipment of the station with new scientific devices. 


Inside the airetight body of the "Luna-13"is a frame with 
receiving and transmitting radio-set, electronic programing timers, 
chemical batteries, automatic devices, scientific and telemetric 


imstruments, and also the thermal contrel system. 


On the outside of the "Luna-13" body (Fig: 23) are mounted 
& lobed and 4 rod antennas, TV arrangement and two mechanisms for 
taking out devices. Prior to bringing the automatic luner station 
(ALS) into working position the lobed and rod antennas, as well 
as the mechanisms for tuking out were in folded condition and held 
in this position by a special lock. On command from the programing 
timer on board the ALS was brought into working position; with the 
opening of lock the antennas and bringing out mechanism unfolded. 
At the end of one of the mechanisms is a mechanical soil-density meter, 
on the other = radiation density meter. The carry-out mechanisms made 
it poasible to set up the soil-density and radiation density meter 


on the lunar surface within 1.5 m from the ALS, 
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The TV arrangement of “Innae13" = optico-mechanical cennner, 
renembleo in construction TV or photo-telegraphic set. It should 
be mentioned, that opticoemechanical syatem meeto the rigid demands 
of weight, overall fAize, energy conaumption and reliable work, 


which are demanded of the ALS devices. 


The time of the full. rouné scanning of the TV camera is 
about 100 min and the depth of clearly-defined space from 1.5 m 
to infinity permitted to distinguish details 1.5-2 mm in size 


at a distance of 1.5 m. 


The TV camera has automatic adjustment of the amplification 
factor of signal in relation to illuminance of the lunar surface. 
The axis of the TV camera on sufficiently level horizontal surface 
was inclined at approximately 16” to local vertical. ‘This made 
the conditions very suitable for transmissicn of micro-relief 


pictures. 


To ensure the required tenperature conditions the use on 
"Luna-13" is of active type thermal control system with a special 
external thermal insulation. The active thermal control system 
was cut~in immediately the station landed on the noone Under the 
pressure inside the ALS water from the soft tank was fed into 
evaporator-valve, which is at the same time heat-exchanger. ‘With 
evaporation of water the evanorator-valve absorbed the heat, siven 
out by devices during opera'tion. The adjustment of evaporator-valve 


enabled to maintain the temperature of the station with 19=30°C, 
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The carrier-rocket, which took-off on the 2lat of December 1966 
at 13 hra 17 min Moscow time, inserted automatic station "Luna-i3" 
and the rocket cluster into intermediate orbit of the earth eatellite. 
At exactly preacribed time the rocket cluster imparted to the 
station velocity, required for the lunar trajectory. According 
to data, computed by the coordination center, trajectory correction 
was implemented on the 22nd of December, as a result of which the 
new flicht path was headed practically at the calculated point of 


lunar landing. 


On approachin; the moon, 2 hours before the landing, 
preparation begun for the station's deceleration. The station was 
orientee in space, stabilized, and at 20 hrs 59 min the brake rocket 
was cut-in, at 21 hrs 01 min Moscow time on the 24th of December 1966 
the "Luna=-13" made & soft landing on the mocn in the area of 


Oceanus Yrocellanum (Fig: 24). 


Approximately 4 minutes after landing on command of the 
programing timer on board tine station was placed into working 
position ond the first session begun of radio-comnunication with 
the station. Telemetric data have shown, that all the systems of 
the station were “orkin;: normally, temperature and pressure cn 


board were within the preset limits. 


The station 'Luna-13" soft-landed in area about 400 km from 
the touchdown point of ALS "Luna-9"", It is essential to mention the 


morphclogical difference in the areas of landing of both the stations. 


The 'LunaeS" danled in direet vieinity te. the ei: cern murein of 


the continents] shield, extendine 6 tue cshole reverse seminphere, 


wheres the touchdown noint of tye ols “Lunoel$" is within an 


extensive nlain o* "marine" tyne. 


" the voviet automatic 


Tier Oh = Softelandine area o 


»~tation "huniel4", 


che touchdown noint of selenorranhic coardinate: 


sOn 4s 0 i od ; 
Vest To and 62°04" “iis marked hvo« croms.e she 


an 


erid cime is #0 x 60 km, 
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The nearest to the touchdown point lunar formations are 
the craters Seleucus (43 km in dia.) and Schiaparelli (24 km in dia,). 
Around the touchdown point, within an area of 100 km radius there are 
no formations, the size of which is over 3.5 km. Moreover, the absence 
Should be emphasized of sufficiently large formations, rising above 
the surrounding locality. On the given photograph (Fig: 25) this 


last fact specifies calm nature of the line of horizon. 


The most interesting feature of the landins area, known 
from terrestrial observations is the abundance of so called joints 
(depressions of considerable extent, tens of km in length). These 
are arranged in diverging beam with strike from south-west to 
north-east. The large number of light spots, marked in this area, 
indicates presence of local accumulations of various type of 


depressions. 


"Luna-13"" has landed before the sun rose above this ,iuce. 
The sun-rise on the 25th of December was at 3 hrs 30 min Moscow time. 
Since the landing area is close to equator, the sun was rising 
there almost perpendicularly to the line of horizon, moreover its 
height increased by 0.5 degrees every hour. Prior to the passage 
of the sun through the zenith, i.e., before the local lunar noon, 
shadows from the objects, east to west (in the afternoon - west to east), 
almost did not vary their direction. ‘Therefore it is simple to 
orient the panoramic fragments by compass. The published photograph 
(Fig: 25) shows lunar landscape south-ward from the station. It was 
received during the third transmission of pictures. At the transmission 


moment of the first pictures of the surrounding locality the height 
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of the sun was 6 degrves. During the secon trarsmission it was 
19 deprecs and, finally, the published panoramic fragment was obtained 
with the height of the sun above the horizon of 32 degrees. The 
visivility of the lunar landscape details deperds to a great extent 
on conditions of illuminance. This peculiarity of reflecting 
capacity of the lunar surface is known since long by scbservations 
from the earth. The highest amount of light is dispersed by the 
lunar surface toward the sun. And the lower is the sun, the more 
sharply this property is defined. It is the brightness of the 
landscape that increases, if the observation is from the side of 
the sun. As a result panorama, transmitted during the second 


session, shows a light halo around the shadow of the station. 


The primary analysis of received pictures shows, that the 
ground structure at the touchdown place of "Luna-13" Has a lot in 
common with the ground structure in landing areas of "Luna=9" and 
American station "Surveyor=1", which soft-landed in the summer of 
this year in the area of Flamsteed crater. In close examination the 
surface is highly pitted, with individual grains from several cm and 
over. The study of formations arrangement confirms the conclusions, 
that the stones have fallen on the surface at low speed. Their 
source could only be a volcanic eruption, or formation of primary 
crater as a result of meteorite impact. Moreover the fall trajectory 
was rather steep, as otherwise (with flat trajectory) traces would 
have remained on the surface toward the source of stone ejection. 
Therefore, the mineralogical composition of the stones is similar to 
the soil composition. They are, undoubtedly, not meteorites: impact 
velucity of meteorites with lunar surface cannot be less than 2.4 km/sec, 
which invariably results in explosion with formation of a crater-like 


hollow in the surface. 
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Fig: 26 = Radiation density meter. 


1 - carry out mechanism; 2 - protective screen; 
3 = gas-discharge counter; 4- source of gamma-radiation; 


5 - lunar surface; 6 = dispersed gamma-radiation. 


The published picture clearly shows a group of stones (top 
left corner), formed, apparently, with the fall of a monolith 
fragment. The bottom left of the picture shows a long shadow from 
a stone of a very remarkable, flat shape, as thouch protruding 
from the ground. Moreover, the photogranhs show details of the 


station, thrown off durinr landing. 
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From these parameters the mechanical propertiacs were 
estimated of the lunar surface in the zone of landing, as the hard 
surface corresponds to short impulse of overload with high amplitude, 
and the soft - to a more prolonged, but correspondingly of lower 


amplitude. 


The preliminary comparison of the obtained acceleration 
impulse with results of model experiments, carried out in terrestrial 
conditions, gives grounds to assume, that the mechanical propercies 
of the surface lunar layer v»,to 20-30 cm are similar to properties 


of earth soil of average density. 


Besides the mechanical properties measurements of lunar 
matter the data are also of interest of ite density volume weight. 
It is well known, that the average volume weight of lunar matter 
(for the moon as a whole), determined from astronomical observations 
data, is lower, than the average volume weisht of the earth matter 
(3.34 g/cu. cm as against the 5.51 g/cu.cm for the earth). The 
density of the external lunar layer was upto now investigated only 
by astronomic methods: the first direct measurements of volume 


weight of surface iayer were made by means of the station "Luna-13", 
The radiation density meter of lunar matter (Fir: 26) contains: 


= small radio~active source of gammaeradiation; 
— three blocks cf sas-discharging counters of gamma-quants; 
— screen, protectinre ras-discharring counters from direct 


falling of gamma-rays from the source. 


= 540 - 

In contact of density meter with the lunnr surface the 
latter is irradiated »y gomma-quanta, coming from the source, 
and disperses them in all directions. A certain portion of 
disp:rsed quanta falls onto the gagedischargine counters of 
devices, which measure intensity of dispersed flux. It is a known 
fact, that the flux intensity of cispersed gamma-quanta is 
proportional to density (specific gravity) of lunar matter. 
According to preliminary data, the flux intensity of dispersed by 
lunar surface camma-quanta corresponds to density, not over one 
gram per cubie centimeter, i.@¢., to considerably lower density, than 
that of the earth soil and average density of the moon. The measured 
value is close to the density of porous or granular, weakly-cemented 


rocks. 


The device, set up on “Luna-13", for recording of cosmic 
corpuscular radiation consisted of gas-discharging counters, cut-in 
for coincidence. ‘This device in contrast to those on the station 
"Luna-9" did not record gamma-radiation, but only the charged 
corpuscles contained in the cosmic radiation and enabled to determine 
the reflective capacity (albedo) of lunar surface for cosmic rays. 

It was found, that the lunar surface "reflects" about 25% of particles, 
falling on it from the outer space. his is due to the fact, that 

the comvosition of cosmic radiation contains particles of high energy. 
With the passare of these particles throurh the lunar matter there 

is formation of secondary particles, obtaininm vartial energy of the 
primary particles. ome of the secondary particles move in directions, 


composing a noticeable anple with direction of the -rimary narticles. 


Thus, under the effect of cosmic roys the moon looks as thongh it 
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"gleams", raliating particles of high enerzy. However, the 
measurements have shown, that the total inten:ity of hin: energy 


particles on the moon in calm state of the sun is not high. 


The same device of "Lunae13" confirms the conclu:ion about 
tne low radioeactivity of the lunar surface, obtained hy a similar 


device on "Luna-9".. 


Now there are no more doubts, that it is nrecisely the 
space vehicles will provide information, which will permit to 
resolve anew such important problems of science, as the origin 
of the Solar System, generation and development of life on other 
planets and internal structure of celestial bodies. In this 
respect the attention, which is being paid to the moon, is 
explained not only by the fact, that it is the nearest to us 
celestial body and, hence, the most convenient for various 
experiments, but also by the fact, that according to a whole 
series of characteristics the satellite >f our earth is tynical 


for a group of bodies in the Solar System. 


Thus, the new investigations of the moon is an important 


step on the way to resolving further mysteries of Space. 


"Pravda", 3let December 1966. 
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CHAPTER-IV 


SPACESHIPS « SATELLITES 


TASS COMMUNIQUE ON THE LAUNCHING OF THE FIRST 
SOVIET SPACESHIP-SATELLITE 


During the last few years scientific investigations and 
experimenta. construction are being conducted in the Soviet Union 


on preparing a manned flight into space. 


The achievements of the Soviet Union in constructing Earth 
satellites of high weight and dimensions, successful testing of a 
powerful carrier-rocket, capable of placing into prescribed orbit 
a satellite weighing several tone, made it possible to begin 
construction and testing of a spaceship for a prolonged man-in-space 


flight. 


On the 15 of May 1960 a spaceship was launched in the Soviet 
Union into Earth satellite orbit. According to received data, the 
spaceship satellite in accordance with calculations was placed into 
almost circular orbit, at altitude of about 320 km from the Earth 
surface, thereafter it separatod from the carrier-rocket. The initial 
orbital period of the spaceship is 91 minute. Orbital inclination 
is 65°. The weight of spaceship without the last stage of carrier-rock 
is & tone 540 kilogram. The spaceship has a hermetic oabin with a 


load equal to that of a man, and with all the equipment required for 


the future man-in-space flight, moreover, various apparatus, 


weight of which with power sources is 1477 kg. 


The launching ie designed for improving and chacking of 
the spaceship systems, which assure safe flight and flight control, 
return to Earth and necessary conditions for a man in space flight. 
This takeoff initiated the composite work on construction of 


reliable spaceships, assuring a safe flight of man in the Space. 


On receiving of necessary data from the spaceship the 
hermetic cabin weighing 2.5 tons will be separated from it. In the 
present launching the return to Sarth of hermetic cabin is not 
envisaged, and the cabin after chacking reliability of ites functioning 
and separation from the spaceship, just as the spaceship itself, 
will begin descent on command from the Earth and will cease existing 


with entry into dense atmospheric layers. 


The spaceship-satellite carries radio-transmitter "Signal", 
operating on frequency 19.995 megacycles per second both in 


telegraphic and telephonic conditions of transmission. 


Besides the transmitter "Signal", the spaceship-satellite 
carries special radio-sets for tranemission of data to Earth on 
performance of the set up devices and for the exact measurements of 
orbital elements. The scientific and measuring instruments of 
satellite are energized from the chemical current sources and solar 


batteries. 


Processing of the primary data, received from spaceship-satelli 


has shown, that the installed apparatus operates normally. The ground 
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centers follow regularly the cpaceship-satellite. 


At 6 hours 11 minute the spaceship-satellite passed above 


Muscov. 


At 7 hours 38 minute Moscow time the Soviet spaceship-satellite 
passed above Paris. Above Leningrad the spaceship-satellite passed 
at 7 hours 43 minutes. At 10 hours 36 minutes Moscecw time the 


epaceship-satellite flew above New York. 


Visually the spaceshipesatellite could be observed in the 
area of Vladivostok on 15 of May at 21 hours 12 minutes in 


south-eastern direction. 


"Pravda", 16 May 1960. 


INVESTIGATION PROGRAM SUCCESSFULLY COMPLETED. 


TASS COMMUNIQUE ON THE OaBITING OF SPACESHIP~ 
ATELLITE 


The investigation program, planned for the flight of 


spaceship-satellite has been completed on the 19 of May 1960. 


In accordance with the program to implement the descent 
of the spaceship-satellite from the orbit a command was transmitted 
on the 19 of May at 2 hre 52 min for switching on the braking rockev 


and separation of hermetic cabin. 


The braking rocket operated and stabilization of the spaceship 
was attained during the operution of propulsion system. However, due 


to deffect, which appeared at this time in one of the units of the 


spaceship orientation nyatem the dircetien of decelerating force 
deviated from the calculated one. As a venult instead of velocity 
decrements there was some increment and the spacenhip meved inte 
a new elliptical orbit, lying almest in the previous plane, tut 


with considerably greater apogee. 


The separation of hermetic cabin took place and in this case 


normal operation of the cabin's stabilization system was recorded. 


As a result of the first launching of the spaceship-satellite 
a number of most important scientific and technical problems has 


been resolved. 


The checking of a reliable takeoff and flight was made 
according to prescribed program of the powerful carrier-rocket, 
assuring high accuracy entering of the spaceship into an almost 


oircular orbit. 


During the flirht there was a reliable control of the 


apacer’ip-satellite and its orientation for several days. 


The obtained data of telemetric measurements show, that 
during the whole flight the conditioning and thermal regulation 
systene operated normally and provided conditions, required for the 


future man-in-space flights. 


Communication with spaceship~-satellite in telegraphic 
conditions took place normally. In telephonic communication with 
retranslation through apparatus of the spaceship of ground radio-station 


tranemisaion there was a lot of noise with high distortions. 
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Special radio-centers, set up for transmitting commands 
to the spaceship, orbital control of its flight and tranemission 
from aboard of telemetric information, h ve succesefully carried 


out their task. 
Functioning of self-orienting solar batteries was normal. 


All the basic equipment for descent is correctly designed and 


can assure the implementation of this problem. 


Data on the first flight of spaceship-satellite provided a 
lot of material for accomplishment of the future controlled flight 
of a man-in-space and have shown the correctness of the main positions, 
adopted in construction of the spaceship. Results of this work 


permit to carry on curther tests. 


At present the spaceship-satellite and the near-by hermetic 
cabin are orbiting with a period of 94.25 munutes. The perigee is 


307 km, and the apogee - 690 km. The orbital inclination is 65°. 


The last stage of the carrier rocket is continuing its 


previous orbiting. 


Radio-tranamitter "Signal" on the spaceship-satellite 
continues to function normally, transmitting to the Earth information 


regarding oneration of systems and devices. 


TASS COMMUNIQUE ON THE LAUNCHING OF THE 
SECOND SOVIET _SPACESHIP-SATELLITE. 


In accordance with plans for the study of the outer space a 


geecond spaceship was launched in the Soviet Un‘on on the 19th day of 


= 547 « 


August 1960 and entered orbit of the earth satellite. The main 
abject of the launching is the further improvement of the systene, 
providing for the vital activity of a man, and also safety of his 
flight and return to farth. 


In the cabin, equipped with everything necessary for the 
future flight of a man, are the test animals, including two dogs, 


named "Strelka and "Belka",. 


During the flight of the spaceship-satellite it is envisaged 
to carry out a number of medico-biological experiments and of 


acientific investigations program of the outer Space. 


The second Soviet spaceship-satellite is placed into an 


almost circular orbit, with altitude about 320 km. 


The initial orbiting period of the spaceship is 90.6 min, orbital 
inclination 65°. The weight of the spaceship-satellite without 


the last stage of carrier-rocket is 4600 kg. 


The spaceship-satellite carries transritter "Signal", operating 
on frequency 19.995 mega=cycles per second, telemetering equipment 
for transmission to Earth of data on test animals and performance 


of all the systems aboard the satellite. 


To observe the behavior of test animals television equipment 


is set up aboard the spaceship-satellite. 


Preliminary data have shown, that the systems aboard the 


spaceship operate normally. 


"Pravda", 20 August 1960. 
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TASS COMMUNIQUE OUTSTANDING SUCCESS OF 
SOVIFT SCIENCE AND ECHNIQUE 


FOR THE FIRST TIME IN HISTORY THE LIVING BEINGS 
SAFELY RETURNGD FROM SPACE TO SARTH 


On completion of investigations program, estimated for 
24 hrs, and obtaining of data on vital ectivity of the animals aad 
normal functioning of the system aboard the spaceship, 4 command 
was given for its desce't from the orbit. The command was given 
on the 18th revolution. The control system of the spaceship and 
braking rocket operated with high precision and brought down the 
spaceship in prescribed area. Deviation of the touchdown place 


from the calculated one was about 10 km. 


The spaceship-satellite weighing 4600 kg (neglecting the 
weight of the last stage of the carrier-rocket), having a special 
thermal protection, passed successfully through the Earth's atmosphere. 
The spaceship-satellite and the separated capsule with the test 


animals have landed successfully. 


Planes and helicopters brought to the touchdown point medical 


and technical personnele 


All the test animals, including the dogs Strelka and Gelia 


feels very well after the flight and landing. 


At present an all-round examination is being conducted of the 
animals returning from the space flight. The equipment, which was 


developed, assured normal vital activity of the animals in flight. 
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Thue, for the first time in history the living beings, 
having completed flight in space with extent of over seven hundred 


thousands km, have safely returned to “arth. 


The launching and return to Earth of the spaceshipesatellite, 
created by the geniua of Soviet acientists, engineers, technicians 
and laborers, is a forerunner of the man'a flight into interplanetary 


Space. 


"Pravda", 21 August 1960. 


TO SCIENTISTS, ENGINESRS, TECHNICIANS, WORK#3S, THE WHOLE STAFF 

PARTICIPATING IN CONSTRUCTION LAUNCHING AND RETURN TO EARTH 

OF SPACESHIP-GATELLITS WITH Livia BEINGS: 

The Central Committee of the Communist Party of the Soviet 
Union and the Council of Ministere USSR warmly congratulate scientists, 
designers, engineers, technicians, workers, the whole staff, who 
constructed the powerful spaceship and accomplished for the first 
time in history the flight and successtul return to the Earth of 


this spaceship with living beings. 


Tf) accomplish a successful flight of the huge spaceship 
weighing 4600 kg with living beings and its return to Earth required 
resolution of the most difficult scientific and technical problems 


to assure: 


— controlled flight of the spaceship and its landing on 


Earth with high precision at prescribed point; 


~= conditions for normal vital activity of living 


beings in space; 


= reliable radio and television communication with 


the space ship. 


This outstanding achievement is a remarkable scientific 
achievement of Soviet people, triumph of our national science, 
technique and industry, a great contribution into the treasury of 
the world science and culture, opening a new era in the mastering 
of the outer space. Now there is a practical possibility for a 


manned-space flight. 


Dear comrades! You have demonstreted by your glorius deeds 
once azain to the whole worad the might of the scientific and 
technical achievements of the country of socialism, indisputable 
advantages of the socialists regime, creative genius of the great 


Soviet people. We wholeheartedly wish you new outstanding successes. 


Glory to Scviet scientists, designers, engineers, technicians 
and workers, glorifying by their labor our great socialists Motherland, 
progressing under the wise leadership of Lenin's Communist Party to 


new victories in the building of communism! 


Central Committee Council of Ministers 
CPSU 


"Pravda", 23 August 1960. 


SECOND SOVIET SPACESHIP: 


On the 19 of August 1960 a successful launching waa accomplished 
in the Soviet Union of a second spaceship into Earth satellite orbi.. 
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Weight of tho spaceship without the last stage of the carrier-rocket 


is 4600 ke. 


The main object of the launching of the second spaceship~satellite 
is further improvement of the systems assuring vital activity of a 
man, and also safety of the flight and return to Earth. It was 
envisaged to carry out during the flight a series of sedico-biological 
experiments and implementation of scientific investigations program 
in the outer space. For a successful flight of the second spaceship- 
satellite with living beings on board and return to Earth required 
resolution of the most composite scientific and technical problems 


for assuring: 


— controlled flight of the spaceship and retu: 


to Earth at a prescribed point; 


— conditions of normal vital activity of live 


beings in space flight; 


— reliable radio and television communication with 


spaceship. 


All these problems were succassfully resolved. The huge 
spaceship with its passangers - the dogs Belka and Strelka and other 
living beings - has safely returned to certh. This historic event 
brought nearer the time of direct conquering by man of the circumsolar 
espace. Faultless performance of all the systems for insertion of 
spaceship into orbit, as well as the conatructive specifications of 
the powerful carrier-rocket enabled to obtain an orbit, practically 


not different from the calculated one. 
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The second Soviet spaceship-satellite was placed into an 
almost circular orbit with apogee 339 km and perigee 306 km. “Zhe 
initial orbital period of the spaceship was 90.7 min., orbital 


inclination - 64°57", 
CONSTRUCTION OF THE SPACESHIP-SATELLITE: 


The spaceship-satellite coneisted of two main sections - the 
cabin ard instrument compertment. The following items were placed 


in the cabin: 


— devices for the vital activity of animals in flight; 


— equipment for biological experiments; 


— a part of the scientific investigations devices 


(photo-emuleion blocke and radiometer); 
— a part of the orientation system; 


— apparatua for recording behavior of oabin during 
descent (angular rate sensor, over-load detector, 


temperature sensor, noise pickup, etc.)3 
-— automatic landing syatens; 


— independent recorder -f data on performance of 
devices and of physiological data on test animals 


during the period of descent; 
— ejection capsule with two dogs. 


Besides the two dogs the ejection capsule contained 12 mice, 
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insects, plants, fungoid cultures, seeds of corn, wheat, peas, 


onion, some types of microbes and other biological objects. 


Outside the ejection capsule, in the space cabin were 28 


laboratory mice and two white rats. 
The instrument compartment contained: 
— radio-telemeter; 
— flight control syseten; 


— part of scientific investigations devices 
(instruments to study cosmic rays and short-wave 


radiation of the Sun); 
= thermal control systen; 
— braking rocket. 


Set up on the external surface of the space cabin were the 
steering jets, compressed gas cylinders of the orientation systema, 
pickups of acientific instruments, radio-antennas, experimental 
solar batteries, and a thermal insulation system to prevent burning 
of cabin during the descent. In the walle of the cabin are 


heat-resistant illuminators and air-tight hut ches (auickly-opening). 


Gas composition, humidity and temperature of air in the cabin, 
required for the normal life support of test animals, were provided 


by regeneration and thermal control snyetens. 


Data transmission on the state of test animals, physical 


conditions in the cabin and in the instrument compartment, performance 
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of devices aboard was accomplished by radio-telemetric system to 


ground measuring centers. The system operated in two regions: 


a) direct transmission of telemetric information to 
ground centers at the moment of the spaceship 


flight above then; 


b) Morazing (accumulation) of information with 
subsequent reproduction and transmission during 


the flight of spaceship above the measuring centers. 


The spaceship oarried radio-set "Signal", meant for a quick 
transmission of radio-telemetric information and improvement of 


radio-television communication with satellites. 


A special TV camera was set up on board for transmission 
of test animal's pictures. The spaceship control was automatic, 
and aleo by commande from the Earth. Orbital control system of 


high precision was set up on board. 


Power supply of devices was proviced by chemical current 
sources and solar battery. The solar battery was arranged on two 
half-disce 1000 am in diameter, oriented on the Sun by geans of 


pats 
a speoial system, irrespective of the spaceship position. 
SPACESHIP FLIG'IT AND ITS RETURN TO EARTH: 


After the spaceship was placed into prescribed orbit, it 
separated from the last stage of the carrier-rocket. During the 
flight all the main systems of the spaceship, scientific devices 


and TV camera operated in accordance with the prescribed progran. 
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The apaceship was oriented during orbiting and descent by 
the orientation system. During operation of the orientation 
eystem one axis of the spaceship satellite was directed on the 
local vertical, the other - perpendicularly to the orbital plane, 
the third (longitudinal axis of spaceship) perpendicular to the 
first two and along the intersection of local horizontal plane 
and orbital plane (with exactly circule: orbit - along velocity 


vector). 


The flight of the spaceship satellite wae observed from 
ground stations on the USSR territory. The obtained information 
was automaticaily transmitted into computing centers. The 
processing was on computers, as a result the exact orbital elements 
were obtained of the apaceship satellite, which assured the 
required forecastings of the ship's further orbiting and the 


possibility of its touchdown at prescribed point. 


The demand for the accurate knowledge of the orbital elements 
is specified by the admissible errors in the landing of spaceship, 
since for the impact in prescribed area of landing the moment hae 
to be selected for the switching of the braking rocket taking into 
account the actual coordinates and velocity of the epaceship at 
this moment. Error in velocity of the spaceship-satellite of 
41 m/sec results in deviation of the landing by almost 50 km. srror 
in the actual altitute above ‘-« Jirth surf cr oy 190 m dev ates 
the landing point by 4.5 km and the error in the direction of velocity 


vector to Earth surface by one minute results in deviation of landing 


point by 50-60 km. 
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In accordance with the orbital forecast data, ani alao 
with telemetric measurements, which characterized performance 
of apparatus on board, the coordination center by previously 
worked-out program controlled the spaceship satellite in space 


On the 18th revolution commend was given from the Earth 
for descent of the spaceship with an estimate of its landing in 


prescribed area. 


For descent of the spaceship-satellite from orbit to Earth 
its orbital velocity was reduced to the required one by means of 


the braking rocket. 


The descent trajectory was selected in such a way, that the 
overatrain, originating with the entry of descending vehicle into 
dense atmospheric layers, and the tim: of their effect would not 


exceed the one admissible for living organisms. 


After the transfer of cpaceship to descent trajectory tae 
inetrument compartment was separated from tho cabin and burnt 


during the entry. 


During the descent the cabin was decelerated in the 
atmosphere by a special decelerating rocket, Dencending to an 
altitutde of 7°00 a, the cabin flew fer about 11000 kam after she 
start of dvecent. Maximum overstrain during deceleration of the 


cabin in atmosphere was 10 units. 
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At an altitude of 7000-8000 m the cover waa throwa off 
of the ejection hatch on command from barometric relays and the 
capsule with animale was ejected from the space cabin. The 
landing of the capsule was at velocity af 6-8 m/sec, and of the 


evace cabin - with velocity of 10 m/sec. 


Mg: 1 = Flight and landing diagram of the second 


spaceship-satellite. 


1 = deceleration by jet; 2 = descent trajectory; 


3 = landing area of space cabin and ejected capsule. 


Immediately after the capsule's ejection the radio bearing 
eysteme were switched on for direction finding of the cabin and 


capsule during tice descent and landing. The landing of aniaale 
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could have been done directly in the cabin, however, with the 
object of perfecting the ejection nystem, which in a reserve 
system of landing in future flights of man, the capsule with 


animale was ejected. 


High precision of thn spaceship landing indicates perfection 
of the control eystem in descent and high accuracy in determination 
of orbital elements by the measuring complex on the ground, errors 


of which effect directly the deviation of the landing point. 


After landing, the space cabin and capsule with aninals 
had no damages whatsoever which indicates high perfection of the 


landing systems. 
ASSURING LIFE SUPPORTING CONDITIONS ON THE SPACESHIP: 


One of the most important problems of successful conduct 
of biological experiments in the spaceship flight is the setting 
up and maintaining suitable conditions for the life support of 


living organisms. 
ATMOSPHERIC CONDITIONS IN SPACE CABIN: 


For the normal life support of animale certain atmospheric 
conditiona are requirei in the cabin. Therefore, the main requirements 


of the hermetic space cabin were: 


— maintenance of barometric pressure, similar to pressure 
on the sea level with concentration of oxygen 20-25% 


and carbon-dioxide not over 1%; 
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= maintenance of air tomperature within 15<25 "¢ and 


relative humidity 30-70%; 


= air decontamination of hermetic cabin from harmful 
admixtures, emanating during operation of the cabin's 
equipment, and ajeo by animale in the proceso of 


their vital activity. 


If the animale are placed into a closed unventilated space, 
aa the cabin, tho composition of air will quickly change due to 
their absorbtion of oxygen and emanatior of carbon-dioxide and 
water vapors. Two dogs, like Belka and Strelka, consume 8-9 liters 
of oxygen per hour and release with respiration 6-7 liters of carbon 
dioxide per hour and 0.25 liters of water in 24 hours. Taking into 
account the fact, that normal vital activity of the dog becomes 
dietrubed with reduction »f oxygen content below 18% and increased 
quantity of carbon-dioxide upto 2=3%, it becomes obvious, that in 
the space cabin from the moment of its hermetization the aniaals 
could very quickly perish. In order to prevent this, the heavy 


composition of the cabin's air should be continuously restored. 


To provide the life support to animals, normal pressure 
and temperature have to be maintained throughout the whole 
period of their being in the space cabin. In thie connection it 
wus necessary to draw off continuously the heat, emanated by 


animals and operating equipment of the spaceship. 


In order to ensure throughcut the whole ‘light period normal 


gas composition of the air, its temperature, pressure and humidity, 
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an air-conditionihg system vas set up in the cabin of the seoond 
epaceship, which ensured maintenance of medium inside the spaceship 


within the preset limits. 


Figt = - Hermetic cabin of animals in ejectable 


capaule on board the spaceahip-satellite. 


4 - cylinder of air system; 2 - ejection mechani sn; 

2 = radio bearing blocks 4 = special accumulator battery 
for the heating of test tubes with microbes; 5 - storage 
battery; 6 - blocks of special scientific equipment; 

7 = ejection capaule; 8 = movement transducer; 9 - hermetic 
oabin of the animal; 10 = microphone; 11 = radio bearing 
antenna; 12 - inhalation and outlet valves; 13 - TV camera; 
44 - mirror; 15 - ventilation unit; 16 - feeding control. 
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AIR AND PRESSURE CONTROL IN THE SPACE CABIN: 


Tae required gas composition of air in the epace cabin was 
maintained by a special unit. Analysis of the existing methods for 
air regeneration shows, that in flights with duration upto 15-20 days 
it ide more rational to use highly-active chemical compounds, which 
absorb carbon dioxide and water vapors from the cabin's air and 


releasing an equivalent amount of oxygen. 


Application of chemical compounds for air regeneration in 
emall-size cabins has, however, some difficulties, one of which is 
the fact, that the oxygen release rate does not always oonform ‘o 
the oxygen requirement of the life forms. To maintain equilibrium 
between the relezse of oxygan and its consumption by the animals 
required coustruction of special units, automatically controlling 
the absorbtion rate of carbon dioxide and water vapors with release 
of the required quantity of oxygen. This automatic control of the 
regeneration process was implemented by quite simple and reliable 
conetruction of sencitive element, reacting to the change in operating 


conditions of regonerating unit as a whole. 


The reduced quantity of oxygen and increased concentration of 
carbon dioxide was perceived ty the sensor, which gave corresponding 


signale to telemetry and overating mechanisa. 


In the case of excessive release of oxygen there is also 
automatic operation of the active mechanisa, as a result of which the 


air, fed into cabin, is only partially enriched by oxygen. 
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The prescribed air pressure was automatically maintained in 
the cabin. Specially developed filters reliably asaured purification 
of the cabin’s air in the case of its contamination by haraful 
chemical admixtures, released as a result of the animals vital 


activity and in the working of devices. 


The operation of sensitive elements and parameters of air 


conditioning in the cabin were transmitted by telemetry to Earth. 


The numerous experiments, conducted in laboratories, have 
shown, that the developed system of conditioning and regeneration 
has reliable maintained with the prescribed limits of barometric 
pressure, relative humidity, as well as concentration of oxygen and 
carbon dioxide in the air of hermetic cabin. 

TEMPERATURE CONTROL IN THE CABIN AND IN THE 

NSTRUMENT COMPARTMENT : 

Problem of creating required conditiors of environment in 

the inhabited part of the cabin includes aleo maintenance of the 


prescribed air temperature. 


The dogs and other animals, which accomplished the flight, 
are capable of enduring quite high fluctuations of ambient temperature. 
However, in the preparation of the flight the task was set of creating 
the most suitable temperature conditions. The fact is, that considerable 
deviations of environment conditions from normal place the animals in 
conditions of mure or lese considerable additional etrain, requiring 


corresponding tension of physiological mechanisms, controlling the 


vital aotivities of organism in new, unusual conditions. This, in turn, 
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wovld have created an unfavorable background for enduring tie main 
conditions of space flight - overstrain, the state of weightleaszesa, 
eto. Therefore, the problem was to asintain the prescribed temperature 


of air with fluctuations within a very narrow range. 


In the resolutien of this problem it was necessary to overcome 
a number of difficuities, the majority of which are connected with 
invariability of heat liberation rate, specially by the animale and 
dnetruments. At the seme time to maintain the temperature within 
the prescribed limits, the quantity of drawn off heat during each 


period should be in exact correspondence to its input. 


fo draw off heat from the space cabin the application was of 
a cooling unit with fluid and air radiator. The fluid cooling agent 
was fed into radiator from the thermal control system of the spaceship. 
The consumption of cooling agent was controlled in relation to the 
temperature in the cabin. This kind of system assured atatle 


maintenance of air temperature in the cabin throughout the flight. 


Maintenance of prescribed temperature in the instrument 
compartment and stable temperature of the cooling agent was accomplished 


by means of radiation heat exchanger and shutter systen. 


Heat from the hermetic instrument compartment, filled with gas, 
was drawn off directly onto the radiation heat exchanger, placed 


atop the body of the instrument compartment. 
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FEEDING AND WATER SUPPLY OF THE ANIMALS: 


Feeding and watering of test animale during a prolonged flight 


on earth satellite was quite a problem, mainly due to weightlessness. 


Thie makes it impossible to give the dog water in an open vessel, 
as the fluid could be carried off and become unobtainable to the 
enigal. 


Solid food, meant for feeding in conditions of weightleseness, 


should not crumble: and break into pieces. 


The simple and effective method for overcoming these difficulties 
ie the use of viscous, jelly-like mixture, containing all the 
necessary nutrients in sufficient quantity and at the aame time the 


required quantity of water. 


This combined feeding of animals was used for the first tine 
for biological experiment on the first earth satellite with the 
dog Laika. 


On the basis of estimates and numsous experinents the 
following reoipe was worked out for the combined nutritive nixture, 
corresponding to energy consumption of dogs upto 7 km in weight, which 
are confined in a emall space for a considerable time, and providing 
daily requirements of the dog in water in conditions of temperature 


within 15-25°C. 


This nutritive mixture has a gelelike consistency, having 
sufficient cohesion with the sidee of the feed box and deas not fall 


out with turning over in conditions of weightlessness. 
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An automatic feeder was constructed for the issue to test 
animale of the daily portion of the food mixture. Special appliance 
opened the lid of the feed bowl, thus enabling the dog to obtain the 
food. 


Product h qvality, § Pro-~ Galories K tal. 


bo- 
' cokae 2 Fats inya- i 


Meat (below 90,6 
average 
fatness) 
2. Combined fat 26347 
3. Heroules 34,3 
oereal 
4, Agar-ager 756 
5. Water = 
6. Sausage 57,6 
7. Vitamins Beres"4-8 
CyPyAy 


B, 1B, ,PP,By 


TOTAL: 


To prevent the foud aixture from going bad it was sterilized 


in autoolave at 115°C. Thie provided for its reliable congervation. 
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In the tests of the animal-feeding system in ground experiments 
it wae fixed, that dogs, fed for a leng time on combined mixture fron 


the automatic feeder, did not lose weight and did not feej. thirsty. 


It should be mentioned, however, that the use of comsined 
feeding required long and systematic training of animale in 
accordance with a special program in conditions, approximating 


flight conditions on e spaceship. 


To provide life-support conditions for mice and rats special 
gages sere constructed with sides of net. Along the sides were 
tbular feed-boxes with dry-food briquets, which contained all the 
necessary nutrients. The water was in a special little tank and 
was fed into the cage along a pipe with a wick. The mice and rats 


were earlier made used to this method of taking food. 


EJECTIt ‘CAPSULE FOR ANIMALS: 


The ejection capsule with the dogs Belka and Strelka, is one 


of the versions of capsules, developed for future flights of san. 


The shape is selected with an estimate to ensure, after the 
ejection, a stable and correct position of the capsule axis in 


relation to velocity vector. 
The following unite and systems were arranged in the capsule: 


« cabin for animale with trough, automatic feeder, 


eanitary arrangement, ventilation system, etc.} 


— ejection and pyrotechnical equipment; 
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— radio-transnittere for radio bearing of the capsule; 
— TV camera with lighting system and mirrors; 

=— blocks with nuclear photoenulsions. 

The arrangement of systems is shown in Figure 2. 


The animals cabin is made of sheet metal. Inside the cabin 
ie the trough for dispoeition of animals, automatic feeder, sanitary 
arrangement. Arranged on the trough itself are the movement 
traneducer and automatic gauge for measuring blood pressure of the 
animale. At the top panel, made in the shape of removable cabin cover, 
were arranged TV cameras, lighting system and mirrors, ventilator and 


block of containers with micro-organisns. 


Fixed inside the oabin were the automatic feeder, containers 
for fine biological objects and microphone, enabling to judge the 


noise level in flicht. 


All the systems of ejection capsule with animals cabin vere 


estimated for a prolonged space flight. 


TELEVISION EQUIPMENT OF THE SPACESHIP: 


Complete correlation of the data of physiological functions 
of teat animale is very difficult, if the simultaneous obaervation 
of the test animale directly is not possible. TV system of the 
spaceship-satellite provided this possibility to physiologists. 
Pictures, transmitted from aboard, when the spaceship~satellite was in 


the gone of action of the ground reception centers, were recorded on 


cinefilm. Simultaneously on the same film time breaks were recorded, 
oynchronous with tiae bre.«e, reproducible on telemetric film. Thus, 
by comparing the filme it was possible to determine the behavior of the 
animal at a certain moment and what physiological changes were 
concomitant with one or another action of the animal. During the 
conatruction of TV equipment a number of contradictory requirements 
hes arisen. On one hand, it wr> necessary to ensure high quality 

of pictures, on the other - to reduce as far as possible the weight, 
overall size and, specially, the energy consumption of the equipment. 
The scientific problem = transmission of information on behavior of 
animals and coordination of their movements - permitted to reduce 
considerably the parameters of TV picture: number of scanning lines, 
picture frequency = aa thereby to narrow sharply the spe: csrum of the 
signal. Technical reasons were also taken into account - in the first 
experiment it was expedient to work in as narrow as possible frequency 
spectrum, 60 as to protect one self from possi..e frequency-phase 
distortions, which say emerge with transmission of spectrum of several 


megacycles per second. 


The selection of these parameterg made it possible to buiid 
up a highly-economical and reliable radio channel with high power 


reserve and satisfactory for the set task quality of picture. 


Difficult was also the question of lighting ip the aninal. 
From the viewpoint of uniform lighting and creating aos* favorable 
light and technical conditions for teletranamission it was expedient 
to remove to a maxinum extent the powe: ful illuminators, supplementing 


“duty lighting of the capsule". 
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There were two cmallesize TV cameras on board the spaceship. 
One, placed directly on the hatch of the capsule transmitted through 
the hatch window pictures of Belka in full face. The second camera was 
in the space cabin and tran sitted through the side window in the 


capsule pictures of Strelka in profile. 


The TV tranemiseion begun even defore the take off of the 
spaceship, the state of the animale was observed during the take off 
and at the moment of transition from overstrain to weightlessness 
and then at every revolution, when the spaceship satellite vas in 
communication with ary of the ground receiving centers. The cut-in 
and cut-off TV cameras and additional illumination was implemented 
on commands from the earth. The cameras were switched by turns. It 
was possible to switch-over the cameras at any moment of transmission. 
The ground stations, besides the arrangement for visual observation, 
had double recorders, in which every measure was taken to ensure 


highly-reliable recording. 


The obtained TV filnus are of high scicntific and cognitive 
interest, not mentioning the impression of the viewer, who could 


with "his own eyes" have a look at the outer space. 


Great also is the purely technical significance of the first 
experiment in transmitting from Space pictures of moving objocts. 
This experiment has provided a most valuable experience, which will 
help in further development and improvement of the systems of 
subsequent space television. Televis.on, ao one of the basic means 


for cognition and gaastering of space made one more important atep in 


resolving this problen. 
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MEDICO..BIOLOGICAL INVESTIGATIONS: 


The aein problems of the medico-biological investigations 


on spaceshipesatellite were the following: 


study of peculiarities in the vital activities of 
various anigal and plant forms in conditions of 


space flight; 


biological effect investigation of the main factors 
of space flight on life forms (overstrain, prolonged 
weightlessness, transition from low ponderability to high 


and vice-versa); 


investigation of the effect of cosmic radiation on 
animal and plant forms (cn the state of their vital 
activity and heredity); 


investigation of effeotive functioning of life support 
system in flight (regeneration, thermal control, feeding 


and watering, sanitation systems, etc.). 


To resolve all this problems a number of biological objects 


were placed in ejeotion capsule and in the hermetic cabin. 


In 


the hermetic space cabin there were three cages with 2 white 


laboratory rate, 15 black and 15 white mice. In ejeotion oapsule there 


tare two dogs (Strelka and Belka), a cage with 6 blaci: and 6 white 


laboratory mice, few hundreds of insects (fruit fly Drosophila), two 


vessels with Tradescentia plant, seeds of various sorte of onion, pea, 
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wheat, corn and Nigella, special vessels with aatinomycetin fungi, 
monocellular algae-chlorella in fluid and on eolid culture medium. 
50 cartridges contained soldered ampoules with hacterial culture 
of Escheriohia coli (type Kk-12, 8, “aerogenes"), bacillue in 
butyric fermentation, with staphylococcus culture, two varieties of 
phag (T-2 and 13-21), snlution of desoxyribonucloeic acid (DNA), 
and also with culture of epithelial tumor cells cf man and small 
conserved skin sections of man and rabbit. MN-:reover, the ejection 
capsule contained 4 automntic biocelement with bacillus culture of 
butyric fermentation, 2 bicelements were in a special thermostat 


and 2 ~ in non-heated container. 


The experiment envisaged and accomplished a considerable pre- 
paration work, including specia’ methods of investigation, control 
and recording equipment, and also preliminary experiments, in which 
the effect was investigated of individual factorea on the state of 
animal and plant forms, setting up of required background and control 


tests. 
PHYSIOLOGICAL, BIOLOGICAL AND IMUNNOLOGICAL INVESTIGATIONS: 


The main blological object, used in preparing biological 
experiment on the spaceship satellite, were the traditional laboratory 
animals - doge, normal physiology of which is well studied. These 
animale are easily trained and are stable againet various physical - 
effecte. The methode, used at present, make it possible with 
sufficient accuracy and oonvenieuoce to record in dogs various 


physiological indices, 
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The teat animale had to meet a whole eet of requirementa. The 
selection for experiment was of mature dogs fror one and a half to 
three yeara of age. The size of dogs had to easure sufficient 
freedom of movement in the cabin; color - qualitative and contrat 
observation of the animals movement on TV. Preference were given 
te the so called "pye-dogs", which are highly immune to effecte of 
varioue external conditions. A great significance was attrihuted 
to the type of nerv-us activity: the dogs were picked of strong, 
balanced, mobile type, in which conditional reflexes, requizs. ‘+1 


experiment, were easily developed. 


The animal.s were subjected to a thorcugh physiological and 
veterinary examination. To record the arterial pressure the carotid 
artery was t.-ought out into skin flap on the neck. For a sure 
recording of the heart's bio-surrents electrodes, made of special 


alloy, were implanted under the skin. 


It is well known, that during the flight on a spaceship 
the test animals had to encounter a whole aeries of unusual factors: 
high ecceleration, vibration, noise, prolonged stay in hermetic 
cabin, obtaining food automatioally, implementation of the organism's 


natural functions in special clothes. 


In order to be prepared for experiment the dogs were trained 
for a long time in the model of a space cabin with fixation systen, 
which enabled the animals to move enough for normal vital activity. 
The period of dogs being in fixed position was gradually increased. 


The dogs were trained to carry sensors, fixing clothes and sanitary 
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equipme.t. The doge were aleo trained to eat the specially 

prepared mixtures out of automatic equipment, to which, as a 

rule, the dogs got quickly and easily used. During the preparation 
of animale a great number of investirations was conducted on 
stability determination of animals to acceleration. Each of the 
selected test animals was subjected several times to effect of 
acceleration on a special bench, which enabled to create accelerations, 
which would be met during the space flight. Test results have made it 
possible to state, that the test animals have satisfactorily 

endured overstrain with insignificant individual variations of 
physiological parameters, not outside the limits, however, of the 


compensatory facilities of the organisn. 


It is well known, that in the area of placing the spaceship 
satellite into orbit the animal's organism is subjected to the 
effect of vibrations, which could have affected in s.me way the 
state of the animal. To elucidate this question experiments were 
condusted, from results of which it is possible to speak of 
satisfactory enduring of vibrations by animale which may be expected 
during the flight. Besides, in the separate series of experiments 
individual immunity was investigated of the animale to impact strains 
(eutimated for the case of the capsule's ejection), low barometric pre-~ 


seure, effect of extremely high and iow temperatures of environment. 


On completion of the whole cycle of preparation and testa, 


the dogs Belka and Strelka were picked for the flying experiment. 


Strelka is a bitoh of light color with dark spots, weighing 
five and a half kilograms, thirty two centimeters in height, fifty 


centimeters in length. 
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Fig: 3 - Belka. 


Both the dogs have satisfactorily passed the preliminary 
selection testo and training and were then placed into conditions 


of pre-flight regime. 


To control the state of the animals in flirht and resclution 
of physiological problems of experiment a special set of medical 
investigation devices was developed. These devices recorded 
physiological functions of animals durin: the whole flight of 


the spaceship. 


The following physiological indices were recorded during the 
flight: arterial pressure, electrocardiogran, heart tones, respiretion 
rate, body temperature, motorial activity of the animale. Radio- 


telemetric systems transmitted to tarth information on barometric 
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pressure, temperature and humidity in hermetic cabin, as well as 


the check data on functioning of the life ecupporting systems. 


Considering, that the main object of experiments with 
animals is the preparation for a maned space flight, a lot of 
attention waa paid to the questions, connected with the study 
of the motory apparatus of the animals, in particular to coordination 


of voluntary movements. 


Television and speoial movement transducers were used for 
this object. In comparison to previously used motion-picture filming 
television has e« number of serious advantages. It permits to observe 
the animals during the actual flight, eliminates the need for keeping 
a lot of film on board and does not require such high illumination 
as cine-filaing. Moreover, it excludes the possibility of losing 


the material in some extreme circumstances. 


A communique has already been issued to the press about the 
observation of animals in flight by means of television, and 
individual pictures of the films made were published. These films 
permit to judge not only the behavior of animals in space flight, 
but combined with information from the movement transducers could 
provide data for judging the state of the highsst functions of 
the central nervous system and about the adaptation of aniaals to 
condition of weightlessness. Moreover, due to the presence on 
television films of ths synchronizing system marks, each sovement 
of the animal could be tied with high aocuracy to any values of 


physiological functions available at the moment. 
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In the cabin with animale olose to the dogs, as well a6 on 
the clothes of Belka and Strelka, individual dosimeters were fixed 
for measuring ionizing radiation. Dosimeters, returned to Earth jointly 
with animals after processing of their reading will provide information 
of the effect on animals of charged particles, electromagnetic 
radiation and of neutrons, included in the composition of cosmic 


radiation. 


Fig: 4 - Strelka. 


Study and estimate of the biological effeot of various 
factors, connected with the space flight, and primarily the study 
of the biological effect of cosmic radiation, represent a moat 
composite and multisided problema, requiring the use of most diverse 
investigation methods: physical, general clinical, physiological, 


biochemical, microbiological, immunological, genetic, etc. 
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Investigati:1 of changes in metabolism is of great 
interest. It is important to elucidate, whether the changes 
in this case are insignificant and reversible or lasting shifts 
in metabolism. With this object a selection was made of a 
set of biochemical indices, characterising functions of liver, 
endocrine and nervous systems and considerably changing with 
high strain on the organism, as well as under the effect of 
ionizing radiation. For some months prior to flight, as well as 
in conditions of training to effects of individual flight factors 
(acceleration, vibration) the following indices were investigated 
in dogs of albumin composition of blood, some ferments and 


hormones in blood and urine: 
— albuminous fractions of blood serun, 
— serural mucoid, 
~ cholinesterase activity of blood, 
= desoxycytidin in urine. 


All the listed indices are being investigated at present 
in dogs, returned from the space flight. Some of these indices 


are being investigated also in rats and mice. 


A serious problem presented investigation of the cardio-vascular 
system condition in animals, which accomplished space flight. The 
activity of heart and peripheric vessels during the flight and on 
return to Earth could be affected by cosmic radiation, overstrain, 


weightlessness and some other factors. Because of this it seemed 
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important to study in dogs of a number of indices of the 
peripheric vessels condition before and after the flight. 

Before the flight the dogs were examined for several months. 

The investigation in bloodlese test was of arterial and venous 
tonus, vascular reaction to compression, and also the skin 
temperature. After the return to Earth thorough investigation 
was made in dogs of their cardio-vascular systems and, in 
perticular, the state of peripheric vessels. The preliminary 
results of examining Belks and Strelka after the return to Earth 


show no appreciable changes. 


The immunological reaction study of the test dogs was the 
next important probl'm. It was necessary to elucidate, whether 
the effect of cosmic radiation and other flight factors will 
cause depression in natural immunity to microbes and because 
of this development of infectious processes. This is all the 
more important, as the spacemen in future will be confined for 


a long time within the limite of the spaceship. 


The following were investigated in dogs before and after 


the flight: 


— phagocytic and bactericidal function of blood, 


= bactericidal properties and natural microflora of 


the skin. 


The effect on the dogs under thu condit.ons of accelerations 


and vibrations were also investigated on the earth. 
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For an allround study of various functional changes, 
taking place in a life during the flight, it is expedient to 
to obtain data on a number of animale ae large as possible. 
With thie object, besides the dogs, two white rate and mice 


were also used. 


The work on rats was begun some months prior to flight. 
By means of conditional roflex methods the highest nervous 
activity of these animals wae used, typological characteristics 
were cetermined, blood analysis carried out, electrocardiogran 


recorded. 


Even the first investigations after return to the earth 
have shown, that rats, just as the dogs, have endured well the 
flight. During the flight they were well taking fodder, stored 
in feed-boxes. Careful examination of the rats found no 
ecr:.tches or contusions. The animals have lost no weight, were 
normally mobile. Further investigations will supplement our 
information on the effeot of space flight on the highest nervous 


activity of these animals. 


Besides the general clinical examination, including blood 
study of the mice and rats, a detailed investiratio:.. of ire bone 
marrow of mice was conducted on their return to earth. This 
investigation will permit to draw conclusions on the effect of 
space flight conditions, and primarily of the effect o* coamic 
radiation on the hemopoietic functions of the organism. Mice, 


returned from the flight, will be gradually, according to a certain 
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program, subjected to a careful and regular pathoanatomical 
and histological investigations. These investigations will 
help to detect morphological changes in the organs and tissues 


of life form, if these have set in during the space flight. 
MICROBIOLOGICAL AND CYTOLOGICAL INVESTIGATIONS: 


The program of biological investigations on the second 
spaceship-satellite envisaged also application of microbiological 
and cytological investigation methods. These methods permit to 
resolve effectively Such important problems, as the determination 
of limiting period living cells being in space, their growth 
and development in these conditions, since the elucidation of 
this kind of questions by means of large animals is difficult. 
These methods are applicable also for the study of genetic effects 


of epace factors, in particular of cosmic rays. 


Characterization of genetic effect of these radiations 
should be an allround, and therefore besides the use of animals 
(for instance, mouse-like rodents, insects, etc.) it is possible 
to use also micro-organisms and living celle of human body in 
tissue culture. Both have certain advantages due to high rate 
of propagation and correspondingly quick change of generations. 
Moreover, study of the changes in the properties of micro-organisas, 
epscially such constant "satellites" of man, as Bacillus coli 
and Staphylocoocus, has an important sipnificance for judging 
their behavior in the organism of future spacemen. As regards 


the living cells outside the organism in tissue cultures, the 


genetic changes came on in them considerably more frequently with 
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the effeot of the same levels & radiation. However, the 
shortcomings of this method is the diificulty of preserving 
the vitality of these delicate cultures outside the immediate 


control of a man. 


The use on the second spaceship of both these objects 


envisaged reciprocal compensation of these shortcomings. 


In modern genetic investigations special attention as 
an object is attracted by bacteriophage - supermicroscopic 
living forme, parasiting on bacteria and entering with them into 
composite genetic relations. Specially sensitive indicators of 
genetic effeot of radiation are the so called lysogenic bacteria, 
capable with irradiation to produce bacteriophage. A certain 
interest was represented also by the study of the effect on the 
growth and development of this kind of living colls of acceleration, 


weightlessness, vibration, etc. 


In accordance with these reasonings the second spaceship- 
satellite carried various microbiological and cytological objects. 
These were prepared specially for this test, moreover, the 
selection of object was guided by the striving to pick organisms, 
widely used in laboratories vf ihe whole world, in order to 
obtain comparable reauits. Among the objects were the cultures 
of Bacillus cold KK-12, for which the initial strain were the 
well known to microbiologists bacteria, having vhe most clearly 


defined genetic characteristic. 


This permits to determine quantitatively the extent of genetic 


changes and to compare these values with the level of rad‘ation 
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and quality of cosmic particles, recorded on the spaceship-satellite 


by physical devices. 


By means of a long and careful study, begun at present, 
of the returned cultures, it will, probably, be possible to 
define the extent of change in the number of the so called 
induced mutations, i.e., in majority of pathological changes 
in hereditary properties. Moreover, there is a possibility to 
investigate these cultures with the object of fixing the effect 


of radiation on the number of bacteriophage produced by then. 


The varieties of Bacillus coli - "B" and "aerogenes", 
used in the test, are also objects for the study of sutations 


rate. 


For investigating the genetic changes in tire minutest 
living forms - bacteriophage - the use was made of strain T-2, 
also well known and genetically characterised fully. It may be 
expected, that in the case of presence during the flight of the 
second spaceship~satellite of sufficient rise in the level of 
radiation genetic changes could be noted in individual species 
of bacteriophage strain under investigation, ascertained both 
by the effect of these baoteriophage on bacteria and by way of 
determination of other biological properties. Besides the T-2 
the strain vas used of bacteriophage 13-21, specifically affecting 
Bacillus coli of the "aerogenes" type. It was meant for 
investigating the changes in the nature of lysis (dissolution of 


bacteria, which occurs in the presenoe of bacteriophage). 
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Thies process for the phag *vatem 13-21 = Bacillus coli 
“aerogenes” was earlier documented by means of ceitrapheric 


microfilming and electronic microscopy. 


In respect of all the indicated organisms a detailed 
physiological-structure characteristics were obtained beforehand 
by means of the latest methods. In particular, Bacillus coli 
and staphylococcus, which were also exposed on the spaceship~-satellite, 
were investigated under the electronic microscope partially by 


means of ultrafine microscopic sections. 


During the preparation of medico-biologicul experiments 
on the spaceship-satellite the use of ultrafine microscopic 
sections of free and intracellular bacteriophage was made for 
the first time. Therewith it has been fixed, that the used 
bacteriophage resemble particles, consisting of a central nucleus 
of high electronic-optical density and peripheric zone, separated 


from the nucleus by the finest membrane. 


As regards the test butyvic acid bacteria, they were used 
only to develop methods for autoratic viability recording of 
micro-organisms. These methods will assure the possibility of 
determining the longevity of the celle on long-flying and non- 
returning satellites and rockets. The toast of butyric bacillus 
in this reapect was fully justified. 


On this basis methods and special devices were created and 
approved, which permit to record and transmit to the Earth signals, 
characterizing viability and physiological functions of the omallest 


life forms - bacteria during any flight duration of a satellite or 
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rockets. 


Automatic devices tested on the spaceghipesatellite and 
based on these prinoiples, extend to a considerable extent the 
possibilities of investigating biological conditions in the 
outer space, since they are of small size and weight, and the 
test objects confined in them (spores of butyric acid bacillus) 


do not need supplementing the system by nutrients. 


Bioelements after any exposure during the flight could be 
activated on signals from the earth or from the programing device 


on board, 


As has already been stated, besides the many advantages 
of microbes in medico-biological and in particular genetic 
inveatigations, they have a very considerable defect = low 
radio-sensitivity. In order to rise their radio-sensitivity a 
part of the microbiole gical objects were in the oxygen atmosphere. 
Moreover, on the second spaceship-satellite an attempt was made 
for genetic characterization of the outer space to use also 
living cells in tissue culture. It is well know:, that heredity 
in these cells changes under the effect of radiations hundred 
times easier, than in microbes. However to preserve their 
viability during a long time without transplanting to new cultures 
ie very difficult. This attempt required picking well-growing 
cells and appropriate cultures. Taking this into account the use 
on spaceship-satellite was made of cancer cells. These cells 
grow well on artificial medium and are widely applied for the 


study of genetic problems und investigation of the nature of cancer. 
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These cella were cul:ivated by the method, which permite to 
obtain colonies of cells on the sides of glans test tubes, where 


the cultivation is being accomplished. 


It was established in preliminary teste, that the 
cancer-cell colonies are attached to the sides of glass test 
tubes and ampoules with such tenacity, that they can withstand 
vibrations, considerably exceeding those, which take place in 
the launching of modern rockets. This makes it possible in 
material processing to give bio-morphological characteristics 
of cultures, development cycle of which passed partially in a 


especially arranged small thermostat aboard the spaceship-satellite. 


The viability of these cultures is being determined at 
present and measures are being taken for maintaining them in 
subsequent transplants. In the case of positive results the 
cultures will be used to study their hereditary indications in 


comparison to check cuitures, which remained on earth. 


Small seotions of human and rabbit skin were also exposed 
on the spaceship-satellite. The use of the human skin pieces, 
provided by volunteers out of the groups of authors, participating 
in space investigations, was made with the object of elucidating 
the possible effect of space factors on specially sensitive 
cellular systems. The proof, that the skin pieces have returned 
alive, could be the histological investigations, plantiag of 
crushed pieces of skin:: on special cultures, although this 


cult'vation is usually very difficult, and, finally, their reverse 
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grafting to denors, in which they were taken, The akin pisces, 
returned after flight on the spaceship satellite, are being 


thoroughly investigated at present. 


In our time biological including genetic investigaticas 
are being carried out in close relotion with the sayaico-chemical 
research. In particular, during the last decade it was chown, 
that chemical substances may participate in transmitting 
hereditary indications from one variety to another. This chemical 
substance is the desoxyribonucleic acid (DNA), included in the 
nuclear composition of celle in animals, pants and microbes. It 
is quite possible, that this compound will be the first to react 
to genetic effect of the cosmic radiation. Taking this into 
account ampoules were placed on spaceship<satellite with 
descxyribonucleic acid, obtained from a thyroid gland of a calf, 
moreover a part of the ampoules were filled with oxygen. In the 
investigation of returned desoxyribonuclei: acid modern methods 
will be used, which permit to characterise the state of this 
compound in physio-chemical respect. Comparative short orbiting 
period of the second spaceship-satellite makes it possible to 
think, that no rough deviations will be discovered in desoxyribonucleic 
acid. Nevertheless attempts will be made to detect the subtleat 
changes by means of physico-chemical, immunological and other 


methods. 


The first test of exposing in the outer space biolorically 
active ohemical substance will be used for composing o more extensive 


program of biochemical investigations, the course of biochemical 
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reactions in space conditions, and also the search in the outer 


space of organic mat*e* and its predecessors. 


Thus, a numper of objective experiments was accomplished 
aboard the spaceship-satellite with animal cells,micro-organisne, 
bacteriophage in composite organic molecules in order to make 
everything possible for resolving the question of the viability 
of the cells and radio-genetic safety in the outer spa +>. It is 
expected, that data, which will be subsequently obtained in 
processing of this material, in comparison with similar data, 
defined in the investigations of animals and insects, will enable 
to charactesise more fully bislogical specificities of the 


outer space. 


GENETIC INVESTIGATIONS: 


Besides elucidating the effects of space flight factors, 
primarily of cosmic radiation, on the physiology of organisms, 
investigations were also initiated of the effect of these factors 


on heredity, and of genetic danger of space fiights. 


Numerous investigations of Soviet and other countries 
selentists have established, that the tyncs of ionizing radiation, 
as Xerays, gammasrays, high-energy n2utrone and some other, 
represent a powerful source of hereditary changes in all organisns, 


including a mane 
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Fig: 5 = white mouse of the laboratory. 


Experiments with irradiation of human tissues by A-rays 
have shown, that a dose of 10 roentgen doubles mutation rate. 
It has been dervucas that various types of ionizing radiation 
have different bioclo;ical effectivity. For instance, fast 
neutrons cause one and a half to two times more mutations, than 
xerayS Or gamma-rayS. the genetic effect of the primary cosmic 
raciation was impossible to study until now. The flisht of the 


Second spaceship-satellite has finally wrovided the opvortunity 


for this tyve of investiration. 


Although an overwhelminr number of mutations if harmful, 
some of them in certain conditions of environment could be useful 


for the species. ‘These useful mutations nlay an imnortunt role in 
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the evolution of organic world and in creating new highly-productive 
strains of micro-organisms and sorts of cultivated plants. 
Radioselection a@'microsorganisme and plants during the revious years 
has become omof the investigation branch for selectors. Therefore 
besides elucidating the genetic danger of cosmic radiation it is 
also necessary to elucidate the possibility of ite use for 


radioselection. 


The spaceship-satellite carried the following species of 
organisms, marked for prior genetic investigations: mice of tvo 
different types, fruit flies Drosophila also of two different 
types, two tradescantia plants, wheat grains of 186 sort, seeds 
of three sorts of pea,distinct in radio-immunity, two sorts of 
corn - "nemchinovekii" and "podmoskovanaya", Welsh onion and 
Nigella; actinomycelin fungi - producers of antibiotics. What 
explains the selection of precisely these objects for the first 


genetic investigations, connected with space flights? 


The mice and Drosophila due to a number of biological 
specifics - high rate of propagation and chanres of generations, 
their easy breeding, and also due to great diversity of their 
indications, inheritance of which is well studied, they are 
very convenient for genetic investigations. Mice, which have 
been in the outer apace, will be subjected to detailed cytological 
analysis in order to define those changes, that could have taken 
place in the cells of various tissues under the effect of cosmic 


rays. Primarily the detailed investigation will »be of the state 


of the chromosome apparatus of the homopoietic organs. 


As mentioned above, Drosophila of two types have 
participated in tho flight. One of them De32 - is distinct 
by very low mutability in natural conditions, the other 
De18 = on the contrary is of very high natural mutability. Tests 
will be set up with flies on special methods of cross-breeding, 
which will clarify the rate of emerging in both the species of 
the most important types of harmful mutations (the so called 


recessive an@ dominant details). 


The tradescantia plant is a classical object of cytological 
investigations, as it has a small number of clearly distinct 
one from another chromosomes. Plants with buds were specially set 
up in the cabin with animals, since the chromosome reconstructions 
in Tradescantia is easiest to observe in celis, separating with 


pollen formation. 


The dry seeds of cultivated plants =- wheat, corn, pea - 
will be screened in order to find out whether and what mutations 
precisely causes cosmic radiation in varicue species and sorts 


of plante. 


As regards the onion and Nigella, these will ba used mainly 


for cytological investigations. 


The ionizing radiation is widely used for obtaining new, 
more productive strains of actinomycetis, producing such valuable 
antibiotics as penicillin, streptomycin, etc. Two strains of 


fungi - producers of penicili:n, highly distinct in radiosensitivity 
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were placed on the s_aceshipe Investigation of their irradiation 
results in space will enable to resolve the question rerarding 
biological effectivity of cosmic radiation in respect of this, 


very important object. 


Fig: 6 = Vessel with Tradeseantia plant. 


It should be pointed out, that each of the listed genetic 
tests is combined with exact check tests with the same objects 
in the conditions usual for them. This will assure a: objective 


estimate of the results of genctic investigutions. These 


investigations are only just beginning and, undoubtedly, they will 
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be continued and will become an indispensable very important 

part of work, connected with further espace flirhts. Cognisance 

of hereditary lawe and their control is one of the most important 
problems of the study of present nature. The entry of man into 
space marks the beginning of new chapter in the development of 
genetics, chapter dealing with the knowledge of the cosmic flight 
factors effect on heredity and evolution, development of protection 
methods against the harmful effects of these “actors and the 

use of their positive effects. The genetic investigations on the 
second spaceship-satellite are only the first steps in this 


direction. 


In the plan of the prolonged flights of the future the 
problem is very acute of the air regeneration in hermetic cabins 
and providing the crews of the spaceship with food. Even the 
simple calculations show, that the use with this ovject of 
chemical reagents and food stuff, taken from the earth, would have 
resulted in very high initial weight of the spaceship, since in 
this case the reagents and food taken from the earth will not 
became replenished with their consumption on the way. At the same 
time in the scale of our planet these processes - absorbtion of 
carbon dioxide, separation of oxygen and synthesis of composite 
organic metter out of the fully oxidized = are implemented in the 


leaves of green plants as a result of photosynthesis. 


Therefore the necessity was assumed of creating 0 
spaceships for air regeneration and obtaining of food hothouses 


of green plants, which by absorbing the carbodiokide, excreted 


- 593 = 


by life forme, would reconstruct food and excrete oxygen. The 
most suitable for this purpose were found to be the microscopic 
green algae, which develop very fast, are distinct by high-activity 


photosynthesis and a number of otne: very valuable qualities. 


These reasons determined the need to study the effect of 
space flight conditions on the viability of green algae. The 
chlorella on board the spaceship was placed into special arpoules 
in different physiological conditions: on slanting agar and on 
fluid culture at different density of suspensions. Moreover the 
algae was kept both in light and in darkness. The obtained 
material is being subjected to detailed analysis. Study is being 
conducted of the general state of suspensions, morphology of the 
cells, activity of photosynthesis, the growth and development of 


culture, changes in hereditary properties of cultures. 


Even now it is possible to say, that the biological 
experiment on the second spaceship-satellite is a very considerable 
contribution to the study and mastering of the outer space by a 


All the numerous biological objects, who flew in the 
spaceship, have returned to earth alive and in good condition. 
The state of the dogs Belka and Strelka, of mice, rats and other 
biological objects, according to preliminary data, define no 
noticeable departures of the available material is being carried 


oute 


The obtained results indicate, that life support systems 
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and means developed by the Soviet scientist for providing the 
safety of flight and return from space flight of animals and 


man, are quite justified. 


SCIENTIFIC INVESTIGATIONS ON THE SPACESHIP: 


INVESTIGATION OF COSMIC RAYS 


The question regarding composition of the primary cosmic 
radiation is closely connected with the problem of cosmic rays 
origin, with generation mechenism of cosmic radiation and 


propagation of cosmic rays in the interstellar medium. 


The second spaceship carried apparatus, by means of which 
it is possible to obtain data on the composition of cosmic rays 
in the range of nuclei from helium to oxygen. For this the use 
was made Cherenkov counters, controlled by telescopic arrangement 


of halogen gas-dis-charging counters. 


With the passage of cosmic ray particles through this 
device at a prescribed solid angle operated the coincidence 
circuit, the impulse in which opened out photomultiplier channel. 
From the collector of photomultiplier issued a signal, originating 
with the flying-through of a nucleus, which caused luminance in 
detecting Cherrenkov counter. Impulse amplitute at the output 
of Cherenkov counter is proportional to the square of the charge 
on the nucleus. By means of a special device signals of various 
amplitudes were converted into signals of corresponding duration 
superposed on which were impulses from a standard generator. The 


number of impulses, filling each signal, was counted by the counting 


circuit and transmitted to telemetric system. 
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At present there are no exact data available regarding 
the ratio of the nuclei flux of carbon nitrogen, oxygen group 
to the nuclei flux of lithium, berillium, boron group (the most 
\nteresting from the viewpoint of the cosmic rays origin). Asa 
result it does not seem possible to draw final conclusion about 
a definite production mechanism of the nuclei and the movement 
of accelerating particles in the interplanetary space. In order 
to obtain new data in this sphern it is necessary to know the 


flux ratio of the above groups of nuclei with high accuracy. 


Alongwith this the measurements of heavier nuclei flux 
were conducted. The integral Cherenkov counter measured flux 
of nuclei with charge over five, fifteen and thirty. Measurements 
conducted on the second Soviet space rocket enabled to fix by this 
method the cases of high increment (10 times) in the flux density 
of nuclei with charge over fifteen, correlated with radio-emission 
of the sun, moreover the fixed relativistic nuclei escaped from 
the sun in compact groupa. This fact has shown for the first 
time, that the sun is capable of producing relativistic nuclei, 
in which case the accelerating one are mainly the heavy nuclei. 
Further study of these precesses will make it possible to 
understand the bond of the solar radio~emission with cosmic rays, 
and also to unravel the mechanism of cosmic rays production by 


the sun. 


The flight of the second spaceship and its return to earth 
enabled to obtain in the outer space photographs of those processes, 


which take place in the microcosm. Nuclear photo-*mulsions were 
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used for thic purpose. Peneterating through these emulsions, 
particles of coamic rays collide with atomic nuclei. Asa 
result of these collisions the-e is not only the destruction 
of the atomic nuclei, but also the birth of new particles. The 
emerging particles undergo a number of transformations. New 
acts occur in the emulsion of the interaction of particles, 
created as a result of the first collision, with atomic nuclei 


of the substance. 


What lawa govern all these phenomena? It has not as yet 
been established upto now. To uncover the mysteries of matter, 
the need is first of all to obtain detailed information on all 
those processes, which occur in the microcosm. By means of 
nuclear photoemulsions it is possible to obtain quite detailed 
photographs of these phenomena. Examining the photoemulsion 
through a microscope it is possible to reconstruct the picture 
of processes, taking place during a billionth fraction of a 


second. 


Cosmic ray particles of high energy intensely interact 
with matter. Therefore in the invasion of cosmic particle into 
atmosphere it gets quickly overgrown with a owarm of secondary 
particles, which it hae created. Because of this the investigations 
have to be conducted beyond the earth's atmosphere. At the same 
time the emulsion sent into space should return to laboratory 


completely intact. 


It is known, that gigantic acceleratorg, constructed on earth 


make it possible to obtain particles with energy below a certain 


limit. There are particles in cosmic rays with energy million tises 
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higher. 


lifting of nuclear photoemulsions into the outer space 
will enable to use effectively this enormous accelerator, existing 


ju nature. 


The second spaceship carried several blocks of thick-layered 
nuclear photoemulsions, moreover in one of them it was envisaged 
direct developing of photoemulsions on board the spaceship. 
Development of the photoemulsions aboard after the present exposure 
(about 10 hrs) allows to separate more reliably traces of individual 


nuclei against the general background of cosmic radiation. 


The autonomous programing device of photoemulsion block 
gives after a preset time a command, at which the piston inside 
the cylinder draws apart the exposed layers and at the same time 
lets in the developer. The developing continues for 90 minutes, 
thereafter the programing device gives a command for removal of 
developer, which it implement by a reverse motion of the piston, 
which compresses the layers. Then follows the command for the 
drawing apart of the layers and the feeding in of preserving 
solution. In this solution the layers may be kept for several months 
upto the final processing of the photo-layers. In processing the 
traces should be studied from relativistic nuclei of the primary 
cosmic radiation and information obtained regarding the quantitative 


flux ratio of various groups of nuclei. 
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There were another three blocks on the spaceship filled 
with thickelayered nuclear photo-emulsion, not being developed 


during the flight. 


Block FE=2, meant for recording elementary processes of 
nuclear interaction of hish energy particles (in the region of 
10'¢ electron-volts and higher), contained an emulsion stack, 
composed of many layers of nuclear photoemulsion. The thickness 
of each layer was 400 microns size - 10x10 em. Flaced between the 
emulsion layers were thin about 1 mm, "tarcets" of light-weight 


substance. 


The presence in nuclear emulsion of silver and bromide 
atoms and the "targets" of light substance make it possible to 
record interaction cases of high-energy nucleons both with heavy 


emulsion nuclei and with the light nuclei of the placed targets. 


Produced in the nuclear interaction of high-energy particles 
neutral mesons. initiate the photon showers, for recording of 
which a special detector was fitted in FE-2 under the emulsion stack. 
This detector was made up of 7 lead plates each 5 mm in thickness 
(which corresponds to one shower length unit). Between the lead 
plates were placed the nuclear emulsion and luminescent shower 
indicators, simplifyinr the detection of the concrete acts of 


interaction. 


Analysis of the casee of electron=photon showers, recorded 
in the nuclear emulsion, provides their quantitative characteristics, 


including energy, transmitted during the inter-action to mesons. 


Kiowledge of this enerry, a8 well as he analysis of torrespornding 
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events, recerdoed in emulagion ataek, maken it possible to determine 


some parameters of the givon nuclear interaction. 


Thus, comparison of obtained quantitative characteristics 
for interaction of high-energy particles of the primary cosmic 
radiation with lirht and heavy nuclei will enable to define the 
specifics and to draw a certain conclusion reearding the mechanisen 
of this interaction. Of special interest here will be to define 
the noture of interaction of high-energy multi-charge particles, 
investigation of which does not seem possible in terrestrial 
conditions. To investigate the multicharge particles in the 
composition of primary cosmic rays, photo=blocks F=1 and F=2 were 
set up aboard the spaceship. These blocks were the emulsion stacks 


0.8 liter each. 


At pr:sent the emulsions are.being processed in laboratories. 
One of the microphotographs of typical nuclear interaction, recorded 


in emulsion aboard the spaceship, is shown in Pige 7. 
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RECURUING OF CUSMIC RAY DOSS: 


The presence in the interplanetary cpaee of coomie rays 
and radiation zoneo in the vicinity of the earth is a real danger 
for the flights cf future travellers into the interplanetary 


spacee 


Cosmic rays, consisting of high-energy charged particles, 
similar to any other ionizing radiation, sre, undoubtedly, biologically 
dangerous. However, due to the fact, that the number of cosmic ray 
particles beyond the earth atmosvhere is low (2 particles per one 
Square cm per second), the radiation dose built up by them is 
relatively not high (about 100 milliroentgen per day, which is only 


twice hisher the admissible dose, as assumed at present). 


Recently it has been exverimentally proved, that sometimes 
there is temporary increme-t of cosmic rays, connected, most 


probably, with the solar activity. 


It has been fixed, that at the moment of cosmic ray flares 
its intensity increases thousand times. In this case the radiation 
dope increases upto tens of roentgens per hour, which is already 


@ real radiation danger. 


So far it was not possible to fix any regularity in the fare 


times of cosmic rays. 


However, the protection from solor flares of cosmic radiation 


seems quite realistic. 


- 601 - 


As we know, there is the existence of radiation belts, 
representing zones of high-intensity radiation, composed of charged 


particles, trapped by the magnetic field of the earth. 


Investigations, conducted on artificial satellites, have 
established, that there are two circumterrestrial zones of 
high-intensity radiation. The external radiation zone extends in 
the equatorial plane from 14 thousand km te 50-55 thousand km from 
the earth surface. In the interval of 55-70° of geomagnetic latitudes 


the external zone comes down to 270-300 km 


In composition of radiation the external zone consiats of 
electrons of wide energy spectrum. ‘The flux of electrons in all 
directions contains, according data of various authors, 10°~10'° 


particles per sq.cm/sec. 


This flux of electrons may build-up a surface dose of about 
10° roentgen per hour. However, the electrons of the external 
radiation zone are easily absorbed, and even under the protection 
of one gram o: light substance per sq.em. of surface the radiation 


dose in this zone will compose only some tens of roentgens per 


hour. 


Thus, a very insipnificant protection may reduce the radiation 
danger in external zone to a minimun. At the same time prolon;ed 
presence within the peak intensity region of the external zone 


could be dangerous. 
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Experiments conducted on space rockets fixed, that the 
boundary and radiation peak in the external zone are time-variable. 
This creates additional difficulties in estimating the radiation 
effect in snace flights. Therefore, one of the most important 
porblems is a long-term observation of the external zone boundary 
and ite radiation activity, specially in the region vf high 


geomagnetic latitudes. 


The internal radiation zone lies at altitudes from 600 to 
5000 km from the earth surface. Particles, included in the composition 
of internal zone, are mainly vrotons with energy upto 100 million 
electron-volts. There are also electrons with energy not above 40° 
electron-volts. Radiation within the internal zone is harder, than 
in the external. Radiation dose under the protection of one gram 


of light substance per sq.cm. of surface composes here about 10 roentgen 


an hour and very gradually decreases with increased protection. 


In contrast to external zone the radiation within the 
internal zone is time-stable. Tie radiation protection in this 
zone requires application of considerably greater quantity of 
substance. Prolonged fli-ht within the internal zone without 


special protection are bound with considerable radiation danger. 


Thus, boundary instability of radiation belts and random 
nctivity increments of cosmic radiation make very necessary level 
control of cosmic radiation and detailed study of the lower boundaries 


of radiation belts. 
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To resolve the indicated problems a dosimeter (radiometer) 


was set up board the spaceship. 


The composition of radiometer includes two gas-discharging 
and two scintillation counters. One of the ras-discharging counters 
is placed under the additional absorber (screen), consisting of 
brass and iron. The scintillation counter with photomultiplier 
and sodium iodine crystal 30x15 mm were placed in the same block 
with gas-discharging counters. The other scintillation counter with 
photomultiplier and cesium iodide crystal 2mm in thickness was 
pleced outside. To prevent the effect on counter of the visible 
light, the cesium iodide crystal was covered by an aluminium foil 


? microns in thickness. 


The gas-discharging counters, as well as the scintillation 
counter with sodium iodide crystal provide information on the 
nunber of particles, which passed through there At the same time 
the scintillation counters enable to judge the total ionization, 


caused by the passing particles. 


Information obtained both on the number of particles, which 
passed throurh, and of the total ionization caused by these particles 
in crystals, will provide quantitative data ahout the level (dose) 


of radiation. 
IAVESTIGALIONS OF THe ULTPRAVIOLE? AUD XeRAY RANIATION OF TAs SUN: 


As we know, the sun radiates energy in ao very wice intervel 
of wavelengths. However, only a small spectrum rerion of this 


radiation, filtered throurh the earth atmosphere, reachzs the 
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observer on the ground. From the short-wave side of the spectrum 
the transmittance limit of earth atmosphere lies in the vicinity 


of 2900 angstrom (‘1 angstrom » 107cm). 


The wholc of the short-wave radiation below this limit is 
absorbed by the earth atmosvhere an’ penetrates only unto altitudes 
of about 70 km above the earth surface. Investigation of the 
short-wave radiation is of considerable scientific and practical 
interest. Concentrated in this region of spectrum in the main 
raiiation of the solar corona and of the chromosphere ~- little known 
external envelopes of the sun. Thi: radiation at the same time 
causes certain processes occurine in the earth atmosphere, in 


particular, formation of ionosphere. 


The most interesting radiation of the sun's chromosphere 
in the short-wave region of apectrum is concentrated in the spectral 
lines of hydrogen and helium. The most intensive of these lines 
is the hydroren line with wavelength 1216 angstrom, the so called 
Lyman-alphaline. The main radiation of the solar corona is 
concentrated in the region of soft X-ray radiation - shorter than 
200 anrstrom units upto a few angstrom units. This radiation 
consists of a continuous spectrum, specified by the inhibition of 
electrons in the field of ions, and of spectral lines, belonging 
to highly-ionized atoms of iron, oxygen, nitrcgen and cther elenento 


composing the corona. 


The solar corona is not a single formation. It is possible 


to define within it rerions, not corresponding to the calm corona 
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(radiation of these regions is concentrated in the interval 200-60 
angstrom units and corresponds to color temperature 700,000 = 
1,000,000°) and in the regions of the so called condensation 
(characterised by temperature 1-5-2 million degrees and radiation 


in the region of 50-10 8 and shorter). 


The radiation of the chromosphere and corona is not 
time-constant - it is sudject to more or less intensive variations, 
both very gradual, connected with the general cycle of the solar 
activity, and fast in the nature of disturbances. Of special 
interest are the so called chromospheric flares, developing during 
a period from several minutes to several tens of minutes and 
encompassing considerable areas of the surface of the sun, with 
areal extent unto 10? Sqekm, which corresponds to about 1/1000 of 
the solar surface. These flares result in intensification of the 
chromospheric spectral lines, including the Lymaneaipha lines, 


and in the intensification of the harder radiation of corona. 


Apparently, the radiation boundary of corona during flares 
reaches 1-2 x and the color temperature of radiation corresponds 


to 3 and more millions of degrees. 


The absolute values of enersy, radiated by the chromosphere 
and corona, are comparatively low in comparison to enerry, radiated 
by the photosphere of the sun. ‘hus, the energy flux from the Lyman- 
alpha hydrogen line at the limits of tne earth atmosphere composes 
about 1 - 10 erg/eq.cm, flux from corona in the region of 100-60 z 


composes 0. -1 erg sq.cm/sec, and the radiation flux with wavelength 


Shorter than 10 & - about 107" = 1072 erg sq.cm/sec. An essential 
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characteristic of the shortewave radiation is,however,its activity. 
It ionizes gases, composing earth atmosphere, and is capable of 
penetrating comparatively deep into the atmospheric stratum. In 
particular, the lower layer of ionosphere, the so called D layer 

at an altitude of about 70 km, is specified by the ionizing activity 
of the Lyman-alpha lina. Quick altitude variations of this layer, 
resulting in disturbance of radio-communicati‘n, are, apparently, 
connected with the appearance of the X-ray radiation shorter than 


° 
5-6 A at the time of flares. 


From the above-stated fact the importance of the systematic 
investigation of the short-wave radiation of the sun is quite clear. 
The importance is not only to obtain average data. It is of special 
interest to study its dynamics - time variations, charscterizing 


the non-stationary processes on the sun. 


The basic data given above on the short-wave radiation of 
the sun were obtained by means of devices, set up on geophysical 


rockets in USA and USSR, 


Naturally, the possibility of using for these investigations 
the satellites permits to extend considerably the limits of 
investirations and to obtain specially interestinr for the science 
data on temporal variations of spectral composition and intensity 


of short-wave radiation. 


Two tynes of equipment were set up ahoard tie spaceshin for 


Studying the shortewove radiation of the sun. 
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In the first tyne of equipment the receiver of the short-wave 
radiation was an electronic multiplier of open type with electrodes 
of activized berillium bronze. In front of the multiplier input 
was fitted a disc with a set of various filters for the separation 
of the corresponding spectrum regions of the sun's Short-ewave 
radiation. By means of relay-selector mechanism the dise turned 
after every second at a small angle, setting up in front of 
electronic multiplier anot:er filter. The following filters were 


used in the equipment. 


1. Coper foil 0.15 mm in thickness for separating 


°o 
spectrum region from 1.4 to 3 A. 


2. Berillium foil 0.06 mm in thickness for separating 


spectrum region shorter than 12 i. 


3 Aluminium foil 0.005 mm in thickness for separating 


regions of spectrum from 8 to 20 re 


4. Polystyrene film with fine carbon coating for 


° 
separating regions of spectrum from 44 to 100 A. 


5. Lithium fluoride plate 0.5 mm in thickuess for 
separating Lyman-alpha hydrogen line with 


wavelength 1216 g. 


6. Calcium fluoride plate 0.5 mm in thickness, which 
considerably attenuates the pascing throurh radietion 
with wavelength 1216 A and enables to estimate the 
background in the area of Lyman-alpha line and therety 


to measure more precisely the intensity of the line's 
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7. ‘Suartz plate 0.5 mm inthickness for separating 


re) 
radiation with waveleneth over 1500 A, 


The last filter is meant mainly for estimating changes 
in the angle of incidence of the radiation on the filter and 
receiver, connected with revolutions of the satellite in non-oriented 
conditions. The equipment had six receivers, set up at various 
points of the spaceship in a way, that their fields of vision 
were not overlapping. This made it possible to increase the 
probability of the sclar radiation falling on receivers at any 
orientation of the spaceship. The sensitivity of receivers is 
limited in the longewave region of spectrurie In order to reduce 
the background from the long-wave radiation of the sun signals 
from receivers were fed to radio-technical system, the output 
of which produced voltage, proportional to intensity of radiation 
falling on the photocathode. Neasurement results were transmitted 


to earth by telemetric systen. 


The equipment included control block, which ensured cut-in 
of appropriate receiver, changeover mechanism of filters and other 
circuits only, when they were litten up by the sun. Moreover 
there were optical devices to determine the anrle of tneidence of 


the radiation on the filters. 


The second type of equipmert mesnt for measurinr intensity 
of the soft X-rays of corona in the vicinity of the spectrum edze, 


mainly during the flares. 


Used in this equipment were the most sensitive, for the 


studied region of spectrum, radiation receivers = photon counters, 
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which are self-quenching Geiger counters with input window of 
berillium foil, serving as filter. The measurements were 

conducted in two cpectral regions - 10-6 A and 6-3 A. To each 

of these regions of spectrum corresponded six ccunters, which 

were grouped into three blocks, containing two counters each at 

right angle to each other for the first and two counters each for the 
second region of spectrum. With the photon collided the counter 
photon, there was a brief electric discharge in the gas filling 


the counter. 


The obtainable current impulses were fed into radio-block, 
where the si:nal was amplified and fed into scaling circuit, 
consisting of triggering cells. This system counted the number 
of impulses passed during the exposure. The correspondin: number 
in binary arithmetic system was recorded on the autonomous memory 
device, which stored all the numvers recorded during the 24 hours 
until their transmission to earth, hy telemetric system. The 
exposure time was 180 seconds, which msured recording of the solar 


X-rays with sufficient time resolution. 


To protect the innuts of counters from the Xeraya emerginr 
with bombardment of the input windows (and surroundin~ vartc of 
equinment) by higzhespeed electrons, which are present in the 
radiation belts of the carth, a system of marnets and diaphragms was 
provided in front of each of the counters. The magnets deflected to 
the side a'l the electrons with ener::y, not exceedin; 15-25 thousand 
electron-volts. ‘°o estimite the background, caused bv high-enerrcy 


electrons, a acintillating counter of electrons was placed on the 


external shell. 
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Inform:-tion obtained hy meona of daccribad ryuisnent on 
varintions of solar activity in the snort-wave region of cpectrum 
will be compared with observations from the earth of lonosnhere, 
visible chromospheric flares und other menifestations, connected 
with tne solar activity. It may be assumed, that in t.is way 
correlation will be defined betwecn tne processes, taxing place 


in the external envelopes of the sun and earth atmospheree 


The launching and return to earth of the spaceship-satellite, 
created by the genius of soviet scientists, Snrineers, Techn: cians 


and laborers, is a precursor of a man's flicht into interplanetary 


space€e 


“Pravda” 4th, Sth, 6th September 1960. 


In accordance with the nlan of rescareh work the third 
spaceship was launched in the soviet Union on the first dav of 


December 1960 into the orbit of the earth satellite. 


In the cabin of spaceshinesatellite vere placed test animals e 
tong Penelha ane Lushka for meuicoebiolocics] investi:otions in 
conditions of ounce flichte ‘whe cabin ec -sainced aleo other animals, 


insects and plintce 


vhe test animals are ohnerved by means of radvoetelevicion 
equinnent and telemetric cyotens, which transuit to the earth oi jective 


physiole,:ical indices, chor -cterizing tue octite of the anitalce 
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A number of ocientific investirations on the physica of 
the outer Space wag envisa:ed to be conducted by means of the 


measuring equipment on board the spaceship-satellite. 


The third Soviet spaceship-satellite weirhts without the 
last stare of carrier-rocket 4563 kg. Its orbit is ellintical. 
According to preliminary data, the initial orbiting period of 
the spaceship-satellite is 88.6 min, the perigee and apogee are 
approximately 137.3 and 265 km respectively. The orbital 


inclination is 65°. 


The spaceshipesntellite carries transmitter “Signal", 
operating on frequency 19.995 mega-cycles per second in conditions 


of telegraphic sendinge of variable auration. 


The energy to the board equipment is provided from the 
chemical and solar current sources. According to preliminary data 


all the equipments aboard are operating normally. 


the ground radio-stations are conducting rerular observations 


of the third Soviet spaceship-satellite. 


"Pravda", 2 December 1960. 


ABOUT VIB SLIGH? OF TMS ZiInv cOVI ST sPACKSHIP2SA2ULLITE: 


By 12 hre Moscow time on thedmi of December 1960 the third 


Soviet spaceship-aatellite ecntinued orbiting the Globe. 
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By thie time the planned tests of the ship's construction 
with all the systems abonrd, medico-biological investirations, 
as well as the morked scope of outer space investigations have 


been fully completed. 


Additional data were obtained regarding the effect on the 
organism of animals, of the various factors, emerging with the 
entering an orbit by the satellite, and behavior of animals in 
conditions of space flight. By means of the measuring and 
television equipment scientific information was obtained on the 
the functioning of cardio-vescul:'r and respiratory systems of the 
test animals and their behavior with the effect of vibration, 


overstrain, noise and weightlessness. 


The processing results of information, obtained from aboard 
the spaceship satellite, show, that the dogs have quite easily 
endured the period of entering in orbit and the function of their 
organisme have quickly became normal. The objective physiological 
indices, characterizing the state of test animals, after many hours 
in conditions of weightlessness were almost the usual; the behavior 


of animals wae calm, sovements coordinated. 


Additional data were obtained on reliable construction of 
the ship, functioning ot its individual units and systems, performance 


oi the power sources. 


Radioetecshnical means, meant for controlling of board 


equipment from the earth and for orbital control, hav: operated steadily 
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throughout the flight of tne spaceship-satellite. TV equipmant 
assured observation of the state and behavior of animals. 
Tranemitted to earth test results h've confirmed, thnt life 
supporting systems: nir conditioning, thermal control and 


communication operated durins; the flirht quite stably. 


The obtained information provided new data for the 


accomplishment in the near future ofa mamed-space flight. 


On obtainin:: the necessary data a command was given 
for the descent of the spaceship-satellite to earth. Due to 
descent on the non=-prescribed trajectory the spaceship-satellite 
has ceased its existence with the entry into dense atmospheric 


layers. 


The last stage of the carrier-rocket continues its previous 


orbiting. 


"Pravda", 4rd December 1960. 


TASS COMMUNIQUE ON THE LAUIUCHING OF THE FOURTH 
SOVIET SPACESHIP-SATELLITS: 


In accordance with the plan for investigation of the outer 
Space, on the9thof March 1961 the fourth spaceship-satellite was 
inserted into earth orbit in the Soviet Union. The spaceshi;-satellite 


weighs without the last stage of the carrier-rocket 4700 ke. 


The orbit of the spaceshipesatellite was close to prescribed 
with perigee 183.5 km and apogee 248.3 km. Orbital inclination 


64°56". 
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The main object of the Launching wan further improvement 
in tho construction of the spnceshipesgatellitn and af the nyotemo, 


onouring necefonry conditions for the flight of a man. 


The spneeohipesatel lite carried a cabin with test animal - dap 
Chernushka and other biological objects, as well os telemetric and 
TV systems, radio-system for trajectory measurements and 


radio-communication equipment. 


The equipment aboard operated normally during the flight. 


After completion of the planned program of investigations 
the spaceship-satellite the same dsy accomplished, on command, 


landiny- in prescribed area of the Soviet Union. 


The preliminary examination of the landed spaceship has shown, 


that the test animal is quite normal. 


As a result of the launching of the fourth spaceship-satellite 
and its successful descent from the orbit valuable data were obtained 
voth on construction of the spaceship and ita systems and on the nature 


of the flight effect on animals. 


At present the obtained data are being studied and 
processed. Biological objects, which were in flight, are being 


observed. 


"Pravda",10th March 1961. 
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TASS COMMUNIQUE ON THE LAUNCAING Us Ps FIFTH 
SOVIs? SPACHOHIPASA 2RELLI fis 


In accordance with the plan for inveotigation of the outer 
Space a fifth spaceship-satellite was piaced into earth orbit in 


the Soviet Union on the 25 of March 1961. 


The main object of the launching is the further imorovement 
of the spaceship construction and the systems, meant for the life 


support of a man in space flight and return to earth. 


The orbit of the spaceshin-satellite was almost as calculated, 
- orbital period 35.42 minutes, perigee 178.1 km, apogee 247 km and 


orbital inclination 64°5K, 


Weight of the svaceship-satellite without the last state 


of carrier-rocket was 4695 xc. 


The spaceship cabin carried test animal «- dog Zvezdochka 
and other biolorical objects, as well as telemetric and television 
systems, radio-system for trajectory control and radio-communication 


equipment. 


The equipment of the spaceship functioned normally during 


the flight. 


After imple2meritation of the planned investi:ations the 
Spaceship satellite was on very same day brought down to earth 


successfully and landed in prescribed area. 
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Preliminary examination of the spaceship has shown, that 


the test animal is quite normal. 


As a result of the launching of the fifth Soviet spaceship=- 
satellite and its successful descent from the ortit a great amount was 
obtained of valuable data both on construction of the spaceship 
and perfor:iance of systems and on the nature of the flight conditions 


effect on life forms. 
At present these data are beinr studied and processed. 


The biological objects, which accomplished the flicht, are 


being kept under observation. 
"Pravda" ,26th March 1961. 
THe MAN AND THs OU2SR SPACE: 


The Soviet science and technique never cease to amaze the 
mankind by continuously new brilliant successes in the investi,ation 
of the outer space. The fifth spaceship-satellite of impressive 
weirht of 4695 kg, carryinz in its cabin a quadruped cosmonaut ~ dog 
Zvezdochka and other biological objects, took-off on the 25 of March 
from the territory of the Soviet Union ane on the same dry on command 


from earth landed in prescribed area. 


The attention of the whole world is riveted to the flights of 
Soviet spaceships, to the outstandine results, obtained by our 
scientists in thc investirations of the Universe. This interest of 


the soviet and universal public is specified primarily by the fact, 
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that each of these flights enriched the science with new important 
facts rerarding the effect of cosmic space conditions on living 
beings, provides valuable information on performance of the 
multiple most composite scientific devices, automatics and the 
Spaceship equipment. New data are being accumulated on the 
unknown depths of the outer space. Finally, we get a clear idea 
of the growing power of our rocket systems, with unfailing 
accuracy conveying into outer space progressively heavier 


spacecrafts,. 


The flights, accomplished lately, of various living beings 
and their safe return to earth have another very important, 
fundamental significance. Each of these flights brings closer 
the moment, when the passenger of the spaceship will be for the 
first time a man. This will be a new historical landmark in the 


development of science. 
PROBLEMS OF GREAT IMPORTANCS HAVS BbuN RESOLVED: 


Succescful launchinz of spaceships have demonstrated to the 
worid the exceptional poseibilities of the Soviet science and 
technique. An enormous experimental material was obtained, which 
proves the complete feasibility of amanmd-space flight even at 
present. But the high humaneness of the Soviet science, consciousness 
of the greatest responsibilit, for the fate of each man makes it 
necessary to conduct a series of experimental launchings of 
spaceship-satellites, in order to be sompletely confident in the 


safe flight and return to earth of the first spacemen. 
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In estimating the possibility of ,.mnned-space flic-ht it ia 
necessary to keep in view two sides of this question - technical 


and biological. 


From the viewpoint of the technical possibilities the 
flight of a man could be accomplished even today, or to be more 
precise = could have been accomplished some months back. The 
weiht of the second spaceship-satellite, on which numerous life 
froms, from the simplest to most composite, have accomplished 
their flight and safely returned to earth, weirhed 4.6 tons. 
Assuming, that into such a huge spacecraft it would have been 
possible to place also a man, whose weirht would have composed less 
than two per cent of the spaceship weirht. Therefore, from the 
technical point of viewmuned-space flight could have been 
accomplished even in August of last year in the launching of the 


second spaceship-satellite. 


However, this required resolution of many exprementally 
difficult biological problems. The preparation and accomplishment 
of flights of various life forms on snaceships and earth satellites, 
starting from the pioner of space flights the dog Laika, is a 
continuous series of biological investi-ations, directed towards 


resolving precisely this tyne of vroblems. 


The numerous vertical liftine of animals on rockets, conducted 
in our country, enabled to accumulate an extensive experimental 
material on the being of life forms in conditions, simblar to space 


flight. The animals in this case passed a nunber of tests and 
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returned safely to earth. But bertic:l take-off, just as the 
flights along a ballistic trajectory, are not space fiights. Hany 
factors inherent to space flights are not inherent to these. The 
Study of these factors and their effect on the life forms is only 


possihle in flights on earth satellites and spaceships. 


But this required primarily working out of methods and 
means for supportine normal life conditions for the inhabitants 
of the spaceships (preservition of certain composition of the 
ship's atmosphere, pressure, temperature, providing nurishment 
for animals, creating sanitary conditions). And at last there 
followed a series of remarkable biological exveriments on 
spaceship-satellites and on the high-altitude rockets. These have 
considerably enriched our knowledge of the effect on life forms of 
flight conditions on rocket ships and enabled to accomplish a new 
important step in the preparation formanned-space flights. The 
wide general-biological approach to resolution of t.ie Set-up 
scientific problems, application of bio-telemetry and a great number 
of other new investization methods, the use of various biological 
objects = all this enabled to obtain an extensive and exceptionally 


valuable material, rich in new interesting facte and conclusions. 


The experiments on the spaceships were constructed with an 
estimate of the most extensive coverage of various biochemical systems 
and living beings. The applications with this aims were of various 
fermente, phage, viruses, preparations of cellular nuclei and 


cytoplaem of cells, bacteri:1 cultures, human and rabbit tissues, 


fungi (producers of antibiotics), green algae, seeds of highest plants, 
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doge, mice, rats, guinea pigs and some other organisms. The 
program included a large number of biochemical, immunological, 


cyto-logical genetic and physiological investirations. 


Due to application of radio-telemetry and television a 
complete and valuable scientiric information was obtained on 
what changes have occured in the main physiological functions 
of organisms and how the <est animals behaved during various 


periods of the flight. 


As we know, the dogs and other biolocical objects sent 
out into space flights, are quite undemanding to environment and 
can endure without disturbance of physiological functions 
considerable variations of temperature, humidity and pressure 
of air, as well as the variations of oxyfen content in the air. 
Nevertheless in the preparation of space flights the problem was 
to reduce to a minimum the admissible variations of these quantities 
so as to build-up the mo:t suitadle conditions for the existence 
of life forms in the cabin of the spaccship. The fact is, that 
appreciable departure of these quantities from normal limits would 
have placed the animale into conditions of additional physiological 
strain and would have increased the difficulties of their space 


The Soviet scientists managed to provide the required 
environment in the habitable part of the spaceship, end to obtain 
information on the changes of these conditions during the flirht. 


Thus, throughout the whole flirht of the second spaceship normal 


air pressure was retained in the cabin with oxygen content from 


21 to 24%, humidity - from 37 to 40%, temperature - from +17 to +20°, 


we re re me oe ne re ee en ten ot ne rem ne cememmmmnses ves cram memes ee coe 
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Of course, such narrow limits in variations of the main 
parameters are not required for the animals. However, keeping 
in view further development of space flights, the problem in 
these experiments right from the start was to builée up conditions 


most suitable for a human organisa. 


From the very first or the second of the flight on spaceship 
the animal's organism is subjected to the effect o* various factors, 
the majority of which so far could not be reproduced in surface 
and laboratory conditions and which can be investigated only in 


the conditions of the actual flight. 


During the orbital insertion of the spaceship the main 
affecting factors are the over-strains, connected with sudden 


velocity acceleration during this period, vibrations and noise. 


After the orbital insertion the overstrain is replaced by 
the state of weightlessness. This lasts right through the orbiting 
and changes into deceleration overstrain with the entry of the 


Spaceship into dense atmospheric layers. 


Finally, throughout the orbiting the animal's organism is 
subjected to the effect of cosmic radiation, biological action of 


which requires careful and systematic investiration. 


Study of this whole set of problems, which are the main 
sphere of the new branch of science - cosmic biology, was initiated 
by the flight of the second Soviet earth satellite, on board of 
which was the dog Laika. The flicht of Laika has shown, that the 
main danger, connected with prolonred existence of superior-organism 


animals in the state of weightleseness is unfounded. 
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FUNDAMENTAL CONTRIINLION TO SCI siCa: 


Later on our Scientists had the possibility to use heavy 
spaceships for an all-round composite investi,ations of the effect 


of space flight factors on life forms. 


Considerable part of this program was accomplished during 
the flight of the second spaceship, carrying aboard two dogs - Belka 
and Strelka, and many other biological objects. In this flight 
for the firet time in history living beings, completing a days 
flight in the orbit of earth satellite, have heen safely returned 


to earth. 


Radio-telemetric and television information from aboard the 
spaceship was being transmitted troughout the flight. It indicated, 
that the animals have safely passed period of vibration and 
overstrain in the active branch of the flight and transition to 
the state of weightlessness. Even after about an hour and a half 
after the insertion of spaceship into the orbit of artificial 
satellite the main indices of the physiological state of the 
animals (the rate of heart beats, respiration, blood pressure ) 
were found to be almost the same as before the flight. This 
indicated a quick adaptability of animals to flight in conditions 
of weightlessness. Further observation of the state of animale 


also did not show any depatures from the physiological norms. 


Telemetric measurements and observations data of animals 


immediately after landing have shown, that difficulties, connected 
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with the entry of spaceship and landing of capsule with animals 
have also been successfully overcome. This fact proves, that 
the methods and means, developed by the Soviet science and 
technique, ensure maintenance of the necessary life-supporting 


conditions in prolonved flight and safe return to earth. 


The scientific significance of this experiment consists not 
only in the objective information, which was obtained directly 
from aboard the ship. The broad program of biological experiment 
in this flight, just as in the flight of the fourth and fifth 
spaceships, made it possible to obtain a considerable material, 
enabling to get an idea of more or less distant consequences of 
the living beinzs cosmic flight. This side of the question has 


an enormous significance for preparing man-in-space flights. 


At the present development stage of investications in 
the sphere of cosmic biology even a small fact can have an important 
scientific significance. Cn the 30th of December last year in 
the life of the famous now quadruped cosmonaut Strelka has occured 
an important event - she had a litter of six pups, which at 
present grow and develop quite well. Strelka has successfully 
managed bringing up of her numerous progeny, defining in this case 
all the inherent characteristics of maternal behavior and reflexes 


for this  ,eriod. 


This circumstance is exceptionally important for the science, 
as it happens to be a direct proof, that the eff :ct of a complex 
of very composite factors of cosmic flight on the organiom of an 


animal does not define any adverse consequences in co distant an 
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Observation and specially in relation to a function, which, as we 
know, is the moct sensitive, hurt under the effect of soomic 
radiation. Naturally, thie conelusion pertains only to the 
concrete duration of the accomplished flight and to a certain 
orbit, nevertheless with an estimate even of these circumstances 
it is a fundamental contribution to the still young science - 


cosmic biology. 


FACTS AND CONCLUSIONS: 


At present not all the observations of biological objects 
after their co:mic flight can be considered as complete, however, 
even the available data show, that the flight factors effect could 


be different in ite trend and biological significance. 


Perhaps, the main significance have the numerous and 
diverse data, indicatine on the whole the fact, that the conditions 
of spaceship flight on the circular orbit below the circumterrestrial 
radiation belts, do not affect in any appreciable way on the vival 
activity organisms and not cause any lasting and considerable 


disorders of their physiological functions. 


It is interesting to note, that the dry seeds of some plants 
(for instance, anion and Nigella), planted after a days flight on 
the second spaceship-satellite, sprouted much faster than the check 
plants. In the sprouted seeds the cellular division and growth 
after flight occured considerably quicker, than in the check plants. 
The highest acceleration of the growth was observed in ray fungi, 


interesting to us in connection with the fact, that they produce 


- 625 - 


widely known antibiotics. This kind of observation isc, apparently, 
within the coneevt of rndiostimulation, sufficiently developed 


in laboratory exparimenta specially of the last few years. 


However, in the investigation of the culture growth of 
the radiosensitive strain of the ray fungi (8594) its viability 
(in quantity of survived snores and developed colunies) was found 


to be 12 times lower, than that of the check culture. 


Cytological analysis of material, obteined from the sprouts 
of some plants (pea, wheat), defined considerable increment in 
the rate of chromosome reconstructions in the cells of roots and 
growth points. Similar, although less defined changes were marked 


in divisible cells of bone narrow in mice. 


Thus, as a result of carried out investigations the presence 
of the effects of cosmic flight factors different in trend and 
bilogical sipnificance on viability and hereditary properties of 


various animal and plant objects were discovered. 


In the preparation of prolonged flights undoubtedly of 
interest are the investications of the natural immunity dynamics 
of animals in cosmic flight. The primary data on this question 
available at our disposal indicate the presence of changes in the 
state of immunological blood activity in dogs after the flight, 
in particular of the rise of its fagocytic function, i.e., their 


capacity to pathcgenic agents. 
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Enormous aiinifieance in the prorram implementation of 
space investigations has the flight of the fourth »oviet spaceship. 
The biological problem of whic exneriment was the investization 
of continued effect of the space-flight conditions on the state 
of life forms, effectivity and reliability determination of the 
life support systems. The available data indicate, that the 
performance of these systems war effective and steady during all 


the periods of the flight. 


A wide range of biological objects (dog, mice, guinea pigs, 
insects, etc.), participating in thie flight, will enable our 
investigators this time also to cover considerable sphere of the 
questions, having an exceptionally important scientific and 


practical significance. 


The experimental material of this flight is still being 
processed and analysed. The obtained data will substantially 
supplement and enlarge our ideas regarding the effect of space 


flight factors on various aspects of the organinns viability. 


All these data are of considerable interest in the respect, 
that they were obtained in the actual conditions of the primary 
cosmic radiation, particle composition and energy of which differ 
considerably from the composition and energy of particles in the 
radiation, being used by the scientists in the usual laboratory 


investizations. 


It should be mentioned, that data obtained on the remote 


consequences of the space flight cannot be at present regarded with 
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sufficient accuracy as the effect of any one concrete factor. 
Apparently, they should be regarded as the effect of the whole 
space flight. In the tusk of further investigations the need 
should, apparently, be taken into account of differential 
investigation of the biological significance of each of the 
cosmic flight factors - overstrain, vibrations, weightlessness. 


This work is being continued at present. 


REALISTIC PROSP:<CTS: 


The experiments on spaceships have enabled also to: 


— determine and prove the effectivity of a great number 


of systems, providing for life aupport on the ship; 


—m investigate effects of the flight factors on a 


complex of physiological and biological indices; 


— test methods of investirations and to select biological 
objects, most fully answerinr to resolution of 


correspondin: theoretical and practical problems. 


The problem of providing safety for amanred=-space flight of 
short duration is resolved more simply, than for a lons duration. 
Prolonredmnned-space flights, specially the inter-planetary travel, 
set to biology considerably more complex probl:-ms, than those mentioned 
above. ‘Thus, provision of the required gas medium in herme-ic cabin 
of a spaceship for short-duration flights could be done by means of 
high-activity chemical substances, separating oxygen with absorbtion 


of water vapours and carbon dioxide, exhaled by animals. But for 
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the lon eduration flighta and in the interplanetary flying the creation 
4a paquired of a camplete ecnlopical medium within 1n enelaned spnce, 
Tt 19 well known, thot the main requirement for creating this 
medium were outlined by Ko. 'adalkovakii., Primarily in thin the 
requirement should be kept in view of creating habitual for the 
man on earth environment, air regeneration, in which the biological 
methods wiJl play an imvortant rol-, elucidation of methods for 
disposing of the human organism vacrement, ie€e, development of 
all the conditions, which would have ensured comforts of earth 
life on the spaceship with the use of those facilities, which are 


provided to us by the outer space. 


Therefore, the preparation of prolonged cosmic flights 
requires workin:: out of new approaches, principles and means for 
assuring normal viability, work and rest of the crew of the 
spaceship. The way to this is being supplied by the nature itself 


of our planet. 


Most probably, the inevituole companions of a man in future 
space flights, as well as to other planets, will be ihe green plants. 
On earth precisely these compose the conditions, necessary for the 
life of man and animals, purify the air from carbon dioxide. The 
absorb the carbon dioxide and produce the vitally necessary oxygen 
during the photosynthesis process. ‘his performance is carried out 
by surface plants and even more so by the finest woeter plants 


nunerous in their mass and exceptionally quickly propa-ating. 


The necessity to provide the future spacemen by a full-value 
food ration will, probably, require inclusion into life support 
system, besides the green plants, also animals, using planty as 
food and coverting them into more complete animal products, 
required for the man's nurishment. It can be imagined, that at 
some stage it may be found expedient to use the vital activity 
products of the animals by means of bvrcteria avd the same green 


plants, just as it occurs in the surrounding us nature. 


Thus, the means for the main life support of the future 
interplanetary flight crews could be represented as the closed 
system cf the biological cycle or matter, where there is no need for 
a@ great reserve of food and where all that is required for a man 
is being obtained by the green plants with the use of the energy 
of solar rays, carbon dioxide and water of the spaceship cabin's 


atmosphere. 


In this connection grandiose problems are facing our 
physiologists, microbiologists, biochemists, biophysicists, 
geneticians. On the whole it is difficult to find a sphere of 
biological knowledge, contribution of which is not of significance 
in the development of a complex of questions, composing now the subject 
of cosmic biology, An itrortant place in these investigations will 
take up the study of the monocellular microscopic green algae - 
chlorella, this unique fact:-ry of oxyren, which, apparently, will 


be a valuable companion of sp:ceman in prolonged voyagea. 
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The accomplishment of amanmd-space flight will open other 
great possibility for science. For many years now the scientists 
discuss the problem of life in the outer space. On the basis of 
indirect data various hypotheses were put forward, the checking of 
which requires direct proofs. It is difficult therefore, to draw 
a final conclusion on the possibility and forms of life on the 
other planets. Now the study of these questions is becoming 
experimental. The biological science, thereby, gets an actual 


possibility to study the life problems in the outer space. 


In its significance and possible consequences this problem 
acquires fundamental importance. As the formulation itself, so 
is the approach to resolving the problem of life in the outer space 
beoame possible due to successes in chemistry, physics, mathematics, 
nuclear technique, radio-technique, electronics. In its turn the 
elucidation of the regularities of life, knowledge of the nature 
of vital processes enrich these sciences, placing in front of them 
new, sometimes unusual problems. In this = one of the typical 


specifics of interaction of sciences in the modern natural science. 


Truly limitless will be the possibilities of man, who 
accomplishes entry into infinite space of the Universe. In truth 
inestimable is the role of cosmic biology in providing this possibility 
to the man. There is no doubt, that the Soviet Scientists will not 


Spare themselves for naking real this gradiose probleme 


N, Susakyan, academicians 


"Pravda", 26, 27 Marth 1961. 
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MANNED SPACECRAFT FLIGHTS 


TASS COMMUNIQUE ON THE FIRST IN THE WORLD MANNED 
SPACE FLIGHT 


The first in the world spaceshipesatellite "Vostok" 
with a man on board was placed into earth orbit in the Soviet 


Union on the 12 of April 1961. 


The pilot of the spaceship satellite "Vostok" was 
the citizen of the Union of Soviet Socialist Republics flight- 


major Gagarin Vurii Alekseevich. 


The take off of the multistage rocket was successful, 
and after picking up orbital velocity and separation from the 
last stage of the carriererocket the spaceship-satellite began 


its free flirht in the earths orbit. 


According to preliminary data the orbital period of 
the spaceship-satellite is 89.1 minutes; perigee = 175 km, 


apogee 302 km; orbital inclination 65°4'. 


The weight of spaceshipesatellite with pilot-coamonaut 
is 4725 kg. without the weight of the last stage of carrier- 


rockete 
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A twoeway ralioeconnunicution h:s been fized and 
is maintained with comravte Yarnrin = the cosmonaute 
Fresuency of the shorteywave transuitters aboard are 
9.019 end 20,006 meracveles ver second. ‘the conjition 
of the cosmonaut in fliv-ht is d°-inz observed by 


telemetric and television systense 


The period of enterine into the orbit of the 
svaceshipn sntollite "Vostok" has b-en satisf-ctorily 
borne by comrnte uacerin, who ie Teeling suite well ot 
oresent. the life suemort system aboaru the spaceship 


is functioning normellye 


fhe wenned orbital f)i cht of the svaceshin 


satellite "Vostok" is containinge 


hinjor Yuriio aycering the fir t in iissory vilote 
easponaut is 27 yeess ela. de wig pern on the th of 
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(Russian federation) in the fomily of 2 collective- 


f-rm workere 


In 1941 he enter2d nivdle school, but the 
invasion of ‘Htler's arny nes out a ston to his 


ciucatione 


aiter the end of the second world Jor the 


cppin fanily have shifted to aghatsk town. ‘Where 
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ry 


turii continue’ to study in mic‘dle school. In 1951 
he finishec vith Jistinetion tr: 'e school in 
Livbrtsy near loscow in procession of omeltere 
moilder ond sinult .ceously the sclool of vorking 


youthe 


whercr.ter furiio decrin wu ied in the ieecunie 


sehnoo) in sar tovoon ¢sloe In 


i od 
r 
Cc 
te 
+ 
oO 
cr 
2 
o 
fod 
e 


technical school with Ji 
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p> gtucent of the teehntes)l ocouesle aie le rt oan 
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Since 1957, when Gagarin finished the flyinr schcol in 


first division, he is serving aa a flier of soviet aviation. 


Last year Yurii Gararin has joined the ranks of the 


Communist Party of the Soviet Union. 


He is married. His wife Valentina Gararina, 26 years 
old, has finished medical school in Orenburg. Their daughter 
Elena is two years old. ‘he secon? dauchter Galya is one month 
old. Gagarin's Father = 59 years old Aleksei Ivanovich - is a 
carpenter. iis mother, Anna Timofeevna born in 1903, is a 


housewife. 


"Pravda" 13 April 1961. 


Yu.A GAGARI'S STACANEN? BACRs vis DAKZOFF. 


Yu. Ae Gagarin before the flirht on spaccshipesatellite 


"Vostok" made the following statement to the press ind radios 


e 
Dear friends, near ones and unknown, countrymen, peorles 


of all countries and continents! 


After a few minutes the powerful spaceship will carry 
me away into distant space of the universe, what can I say to 
you durince these last minutes before the tokeoff% My whole live 
seems to me now as one beautiful moment. All, thot was lived 


throuch, that was done before, everythin; was lived sani dene for 
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this minute. You can yourselves understand, how ‘lifficult 

it is to sort out one's feclin:s now, when so near in the 

hour of test, for which we were gettin: ready loner and passio= 
nately. There is no need to speak of my feelinjs, when this 
first in history flivht was offered to me. It was not only joy. 
It was not only pride. It was creat hapiness. +0 be the first 
in space, to be alone in unprecedented combat with nature = can 


one dream of anything greater? 


But immediately thereafter I thought of the collosal 
responsibility, placed on me. To accommlish first the thin: 
dreamt of by the generations of people, to pave the way for 
humanity into the outer space ... ilame me a more complex 
problem, than the one fallen to me. This responsibility is not to 
one, not to tens of people, not to the collective. This is a 
responsibility to the whole soviet people, to the mankind, to its 
present and future. And if nevertheless I'am determined on 
this flisht, it is only tecau'e I'am a communist, becauce i have 
behind me examples of unevuslei heroism of my countrymen = vovict 
people. I know, that I shsil eather all my will power ‘for tne 
best carryinr out of the assirnment. Nealizinr the responcibility 
of the problem I shall Jo everything in my power to carry out 


the assignment of the Communist Farty and voviet neorle. 


Am ilo hrery, Ceportie into epyce flipht? Cf course, Dfem 


hianry. She mrestest haninens of people at oll timon ond epochs 
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was to participate in new discoveries. 


I would like to dedicate this first space flight to 
the people of communism - society, into which our Soviet people 
have alrea‘ly entered and into “hich, 1 am sure, will enter 


all the people on earth. 


Wow only the count minutes remain before the takeoff. 
I tell you roodebye, der friends as people tell each other, 
when departine on a long journey. IHlow I wish I could embrace 


yo., all, friends ani strangers, distant and near ones! 


"Pravda", 18 April 1961. 


HS 


TASS COMMUNT.WUE CH UMHS PLIGHT CF SGFACLGHIP “VOSVOK" 


9 hrs. 52 minutes. 


According to the data, received from aboard the space= 
ship "Vostok", at 9 hrs 52 minutes. Hoscow time piloteccsmonaut 
Mijor Gagarin, beinc above South America, has transmitted: "The 


flirht is normal, I feel well", 


10 hrs 15 mine 


At 10 hours 15 minutes loscow time pilotecosmonout M-jor 
Gagarin, flyin: above Africa, tr-nsmitted from oboer! the cpacee 
ship "Vostok": “rhe flicht is normel, the state of veirhtlessness 


floes not bother me", 


ats 
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10 hours 25 minutes 


At 10 nours 25 minutes Moscow time, after orbitinr the 
Globe in accordance with prescribed program, the brake rocket 
was switched, and the spaceship satellite with the pilot-cosmonaut 
Major Uararin beran its descent from the orbit for landing in 


the preset area of the Soviet Union. 
"Fravda", 13 April 1961. 


CN SUCCESSFUL 327URn OCF A LAN FROM THE 
FIRST SPAC! FLIGHT. 

After a successful carrying out of the planned investi- 
gations and impl«mentinre the flirht program voviet spaceship 
"Vostok" accomplished on the 12 of April 1961 at 10 hours 
55 minutes, ktoscow time « safe landine in a prescribed area of 


the “oviet Union. 


Major Gararin, the flicr-cosmonsut communicated: "Keauest 
to inform the Farty and the Government, thet the landing was 


norgal, I feel well, no injuries und bruises". 


The accomplishment of manned space flirht opens out a 


@reat prospects in ‘he con:uering of the space by monkind. 


"bravda", 13 April 1961. 
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TC COMMUNIS? FAN?Y ANY JHe Pe0RLLG CF JIE 
wOVInl UNICN! TG PSOPLES AND GOVaANMANTS 
GF ALL CCUNTREGSE YO fu WACLe PxGGauscIVE 
MANKIND! 


The address of tie Central Committee of the CPSU, 
Iresidium of the Supreme Council of US5me and the 


Government of the Soviet Union. 


> great event has taken place. For he first time in 


history a mar: has accomplished a flicht into space. 


On the 12 of April 1961 at 9 hours 7 minutes Moscow 
time spaceship satellite "Vostok" tookoff with a man on board 
into space and after completing a flicht around the Globe, has 
safely returned to the sacred land of our hotherland = the Country 


of the woviets. 


The first man to penetrate into space is a Soviet mean, 


citizen of the Union of Soviet Socialist Renublics! 


Thie is an unparalleled victory of a man over the forces 
of naturr, the rreatest achievement of science and techniaue, 
triumph of humon reason. The manein=space flicht has been 


initiated. 


Yhie feat, vhich vill b recorded “or cver, embodies 


the geniss -f the Soviet people, rirnrty power of soci: lism. 


Wth a fecling of grest joy an! juntified pride the 
Contral Committee of the Communist larty, Prenidium of the 
Supreme Council of the Usar and the soviet Government record, 
that this new era in prorrensive development of monkind have 


ushered in our country = the country of victorigse socialium. 


In the past the backward tcarist Nussia could not even 
dream of accomplishing such feats in the firht for progress, 
of competing with countries more developed in technical and 


economical respect. 


By the will of the workiny; class, the will of the 
people, inspired by the party of communists with Lenin «t the 
head, our country became transformed into mishty socislist 
power, attained unprecedented hei;yhts in the ievelopment of 


science and technicue. 


shen the workin” class in Cetober 1917 took the pover 
into its hands many, even honarable peonle, doubted whether it 
cun fovern the country, to retrin even the achieved level in the 


development of economy, science an"? techninuee 


And now in front of the whole world the workin: class, 
Soviet collectiveefurms persantry, Soviet intellirventaiu, the 
whole doviet people demonstrate the unprecedente:! victory of 


science nd teehniv-uce Cur country has outstripne! all other 
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States in the world and is the first to nove the wy into the 


outer apace. 


the Soviet Union was the first to launch an inecre 
continental ballistie minasile, th first to sond out an artificial 
eerth satellite, the first to execute 1 moon shot, created the 
first artificial sctellite of the sun, accomrlished venus probe. 
One after another the Soviet spaceshins satellites with livin 


beings on board flew into the outer space ond returned to eorthe 


The crown of our victories in the masterin: of space is 
the triumphal fli-ht of the Soviet m-n on a spaceshin around 


the earthe 


Honor and rlory to the working class, Soviet peasantry, 


Soviet intelligentsia, to the whole Soviet people! 


Honor and frlory to Soviet scientists, engineers and 


technicians = creators of the spaceship! 


Honor and clory to the first cosmonnut = comrade 


Gagarin Yurii Alekseevich - pioner in the masterin:s of the spucel 


To us, the Seviect neople, who are building cormunisa, 
the honor has fallen of beinr the first to penetrate into spuce. 
Victories in conquering of space we consiter not only the achievee 


ment of our people, but of the whole mankind, We ladly place them 


at the nervieer of all the notions, in tha name of prormrenn, 
heppinenc and pood of 11] the peeplen on the surth., Gur achieves 
monta ond dincovericn we plies to the norviees of pounce and welle 


being of people, and not to the service of war. 


Development of science and technisue onans cut new 
possibilities of mast:-ring the forces of nature, using them 
for the rood of a man, but for this the peace hus to be ensured 


first. 


On this crent day we once avuvin appecl to nations and 


Governments of all the co: ntries for peace. 


Let all the peonle, irrespective of race end nation, 
color, r.ligion and social order, arply all power to ensure a 
stable peuce in the world. Let us put an end te the race for 
armament! Let us accomplish croneral ond total disarmament under 
a strict International control! This will be the decisive con- 


tribution to the sacred cause of protectins peece. 


The glorious victory of our Motherland inspires all the 


woviet people to new heroic deeds in the buil‘iinr of communism! 


Forward, to now victorics in the name of peace, prorress 


and hapniness of hummonity! 


Central Comnaittee Fresidium of the Supreme Gouncil o* 
of the CPSU. Couneil of UisoR iiniaters oor 


Moscow, Kremlin, 17 Anril 1961. 
"E'pavda", 13 April 1961. 
GLOXY vO Hin aOVIG SCLENTTISTS, DesIGNens, 
SUGINSERS, TUCHNICTIANG AND WORKERS @ 
CUNQUBNORS CF THE CUTER SLAVEI 
To all the scientists, enginecrs, technicians, workers, 
all collectives and organisations, participatins in the 
successful accomplishment of the first manned space flirht 


in the world on the spaceship-setellite "Vostok". 


- 


To the first Soviet cosmonaut comrade Gngesrin Yurii 


Alekseevich. 
Dear comrades! 
F¥riends-compatriots! 


The glad, exciting event is bein:: experienced by the 
peoples of our country. Cn the 12 of Anril 1961 for the first 
lime in the history of mankind our hotherland = the Union of 
the Soviet vocialist Xepublies - has successfully accomplished 


a manned space flipht on the snaceshipesatellite "Vortok". 


The Soviet manned space flipht is the freatest achievement 


of the creative genius of our people, result of the free ond 
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inspired labor of the Soviet people - builders of communism. 
That, of which in the past dreamed outstanding representatives 
of the Russian an! world science ond technique, to which 
Konstantin sduardovich Tsiolkovskii, the f-enius o! our people, 
have dedicated his life, has; hecome » living reality of our 
heroic days. This is a rreat outstandine contribution of the 
Soviet people into the treasury of the world science und 
culture. This inestimable «reat service of the Soviet Union 
will be gratefully welcomed by the mcnkizd. ‘he heroic flivht 
of the Soviet man into the outer space hrs opened a new era 

in the history of the earth. The centurieseold dream of mankind 


has been fulfilled. 


The Central Committee of the Communist Farty of the 
Soviet Union, Fresidium of the Supreme Council of USSR and the 
Council of Ministers USSR in the name of our glorious Communist 
Farty, Soviet Government, a’1l the Feoples of the Soviet Union 
heartily congratulate the the great victory of reason «and labor 
all scientists, desirners, engineers, technicians, workers, all 
group: ant organisations, participating in successful accomplishe 


ment of the first manned space flight in the world. 


We heartily greet and conrratulate You, our dear Yurii 
Alekseevich Gugarin, with the greatest feat = first fli,ht into 


Spacee 


Cur fre), tilente > oni herdeworkinn peosle, raiced 
by the Farty of communists headed by the rproast Leader ond 
Vencher of vorkers of the world Vladimir Il‘ich Lenin in 
Cctob-r 1917 to conscious hinstoricnl cretion, “hows tatny 
to the wrole wo ld the prest ct advintares of the new, sociulir 


order in every spher« of the liie of societye 


The manned snace flivht is ¢ result of successful 
implementation of a rrundiose rrorram o° the larcve-scale 
covmuni:t building, of unfailing: care of the Communist Farty 
and its Lenin's Ventr2l Committee and the Soviet Government 
of continuous developnent of science, technolo, y, culture, of 


the cood of the Soviet people. 


fhere is an inter of less than four years between the 
launchin;; of the first in the world Soviet artificial earth 


satellite ond the successful manned space flipshte 


Soviet scientists, enrineers, technicians, workers hy 
their persistent and selfless labor opened the way for a human 
genius inic th ‘lepths of the universe. and they have done 
it in the name of pence on earth, in the nome of happiness of 


all the peoples. 


The “ir-t monnee® space flirht will becone Lhe source 


of new inspiretion and derim’ for all the seviet peorle in the 
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name of further pro-ress ind peace in the whele vorld. 


Glory to the soviet scientists, designer’, eninecrs, 


technicians an' workers © vanguishers of the outer sricel 
| 


“lory to our people = crentcreprople, conrueror- 
people, who pave the way under the leadership of the Communist 


Farty to a brignt future of the all manvind = comnunism! 


Long live the «slorious Communist Farty of the Soviet 
Union - ¢reat inspirer and orraniser of all the victories of 


the Soviet poeple! 


Lone live conmrunisn! 


Central Committee Fresisium of the Supreme Council of Nhinisters 
of CESU Council of USSR USSR 


"hravda", 135 april 1961. 


DuCRhs Cie Sw PaaSTVIOP Ge ihe SUP anh, cOuscrIL CF 
WO5N OCH CONFER Soo gifbes Ce PH SOVIGUP UWaTen &G@ 
Bag TRS Li tis aGal od SOVILY bILCfCOs}] ONAUP Fade. 


Yuene GAGA. 
Pind Seok Ne Oa ee 


Por the heroie deed = Tiret fli ht into space, which 
brourht ;lory to our socislist noth rleu', Sor couracc, volor, 
ferrless sm? selfless seri-c to Soviet nearle, the enuse of 


communism, the cnu'e of rrorress of the whole mankin’ to confer 


title of the Hero of the Soviet Union with investment of 
the or er of Lenin ond "Golden Ster't medal to first in the 
world pilotecosmonaut Bejor Gagarin Yurii alelevecvieh ond ta 


put up .« bronze bist of the ero in hascowe 


Chairmin of the iresiv-ium of the supreme Council 


L. drezhnev 


Secretary of the presidium of the supreme Council 


Ussk 
heieorzradzee 


Hoscov, Kremlin, 1+ April 1961, 


OUCKES Cr Mia Pa aTULUN Gs Oo Gaba SCC 
CF Usot Ok CONPARIN OF. eILG CF Mik "2 ILOT= 
CUSreiials C- UsoRM Cho Sh)! NadGn Gade nil sueae 

Yor accomplishing the first in the world space 
flisht on snaceship satellite "Vostok" to confer the title 


of "Pilot-Cosmonaut USS" on the citizen of the Soviet luion 


Flirht Major Gagerin Yurii Alekseeviche 


Chairmin of the bresidium of the Supreme Council 
UGG 
L. Greghney 


Secretary dresieium of the supreme Council Uso. 


: - 7 - tr" meeps oee 
hanecew, hroenkicy de april 407, 7 


As ee eg Pas, 


Tt THE COVOWAL COMPryy ts ©. oy por 
Avis Ties COUNCIL C8 PTT s8s-3 Ue, 

The Centre] Committee of the Chalten?’ ti Jauneil 
of Ministers USSK have recognised as necessury to confer 

’ 

orders tnd medel: of Usse on acientist:, workers, tecrnicions, 
enrineers, p-rticipants in construction of spneechin satellite 
"Vostok" :n* the first in he world successful fli-ht of 
Soviet man into space. Avrropriate ministries an- departments 
were entructe? to confer the pwards on the personal steff of 


participunts in construction ::nd leunchin= of the snaceship 


satellite "Vostok", 
"Pravda", 16 April 1961, 


UNERSCeDENTED VOYAG.; IC fin SYdkbe 
—— 


Presseconference in the scientists Ulub. 
ene ae enna LIE SES VLU 


‘he Academy of Sciences: UisN and the Ministry of 
Foreicn Affairs Uo3r have arranred yesterday in the Scientists 
vlub « press=conference, demlin: with the successful accomrlish- 
ment of the first in the world snace fli-ht of a Soviet m:n on 


the spaceship satellite "Vostok". 


Invited to the press-confrrence were the repre entatives 
of the sovict an' for -irn press diplom is, members of the 


lresiium of the Acatemy of Sciences Won, welleknoen scientircts, 


ww fyi 


represertotives of Public Greanisations of horcow. there 
were nbout a thousun! people yathered at thin memo able pres] 


con erence y 


TumvLtous ovation ereeted the appearance in the nsll 
of the renowned son of the Soviet peopl., first Jilotecosmonaut 


Yurii Alekseevich Garirin. 


The presseconference was inorurat: J by AN wesmeyanov, 


Presitent of the Academy of Sciences UsSsa. 
Address of A.N,. Nesmeyanov. 


On the 12 of arril 1961 for the first time in history 
spaceship-satellite "Vostok" with pilotecosmonsut Yueasdagurin 


was place! into earth orbite 


This was in the mornin’. ‘She spaceship entered an 
orbit with perigee 175 km snd anoyee 302 kme avhe orbital 
period wes 59.1 minutes. whe weisht of spacerhip with the 


cosmonaut comrosed 4725 kre 


The spaceship wes evuippe? with everythine necess:ry 
for the sufe flicht of the cosmonout and its safe Ion?ing. 
Kany systems of the sraceship were doubled. There were fevices 
aboard, which enabled the nilot to Jetermine vt any tine ris 


orbits] nosition. 


A twoewny rodteecammyniention vic continususly 
moaintoinec with the pilet, hoth nt the tekeoff and durin: 


the flirente 


de must emphasize the ceursre, endurance and self} 
control of Yueie tapering she ni ht hefore the flirht, 5 
advised oy the doctors, Gararin slent sounély ond wan nyekenes 
some nours hefore the fli hte «is puine wes stendy throurhe 
out the preverstions nd after the tauxcoff of the rockete ile 
jocked on’ by cis cheerful mov! mere more certcvin the assurence 


of the flisht's successe 


When he wos informed, thet comman’ is hein’ -iven 


for the stort of rocket envines, he merrily excluimed: “well, 


let's gol". 


Durinc the orbital insertion of the ship, when the 
powerful rocket engines were op-ratin “nd the cosmonaut was 
experiencin: the effect of the overstrain, vibrations and 
aoise, even durins this tense roment of the flirht the cosmonaut 
Gararin ecntinuously trancnitted everyt! in, necess ry act only 
of his feelines, but eloo about the verformoance of the easir fe 
systems. Asher the peessa e throu h the dense atmonrheric Lo yer: 4 
ween the cosmonaut sew the enrth, he tronamitteds" ew becdifal 


it ist, 


eng yom tae PEE ht Turki Alckscevied moans cies 


Continue comantentien with the esrth. af 9 teurs 

Se minutes, lyine sheve south Amerien Ne informed: "The 
Mlicht is nopmal, I fecl well", at 10 tour. 15 minutes, 
flyine shave Africa, Yurii Lekseevich trencmitred: "The 


Stule of weirhtlessness Jour not hother me", 


&t Wokeures °S minutes: the broke racket of the 
sercectip we switched, on’ ‘he spaceship with the pilot- 
vuemon ut beeynn descen’ins from the orbit for the landing in 
prescribed wren. At 10 hours 55 rinutes the Soviet spacesiip 


"Vostok" accomplishei a s:fe lontince 


Thus, huvini been accomplished the srestest fent, a 
new brillionnt pare is written in the ‘iistéry of civilizstion 
of the monkind. Yhis ir a herete fent of the Soviet peorl«, 
guided by our own Communi<t Forty and the Soviet jovernment. 
Thisfa feat of l-ree rrounc of scientists, desirners, en ineers, 
technicians an‘ workers, thir iv» fent of -71 the testers, 
who assured faultless p°epe-ration and lauchine o° the sracee 
ship, @ feat of »1) the services, who rrovided for norms] 
flisht ond lentin: of the snaceship, thin in » heroic fet of 
the darine son of the Soviet Fatherland - Yurii Alekgeevieh 


“araring iis nome is even now 9 legend. 


overything in this fest is symbolic thet the firct 


cosmonaut is a Soviet mon, ond thet the fircet sracerhin, sheard 


which Yurii Alekoe:vien hac accompliched the Misht is 
nome} "Vontok", “mid aloo the fact, tht the Slioht wae 
accomplished in the morninr. Anil thir mornin. hes, become 


the mornins of a new era. 


iience for ever the day of the 12 april 1961 will he 
linked with the feat, accomplished by Yurii Alckseeevich 
Gararin. ‘The whole flirht aroun! the earth was comrleted in 


108 min. “es, and these minutes shook the world. 


The culture cf mankind has a lone fantastically amezing 
history. 3very frat, whereas its the creation of the first 
letters or construction of the first steam en ine:, or the 
first round-the-world voyawe, = 211 theve sre dntes, when the 
mankind weat up a new step, confirmin: ‘he power of prorress 
and creation. these feats were not alwnys recornizec ir eliately, 
there was » fierce strurrle of tne old with the new, and the 
more revolutionary wos the event, which oprne’ the way into 


futurs, the more acutely resiste! the poste 


Cn the threshol' of the 20th century, the unreccenized 
seniun ‘Isiolkovekii ies fer the first time shown sanicind the 
way to the starse In his: verk was Lai the foundation of the 
seientific principles of cosmoneutic = science, one of the 


brilliant triumphs of which we are merkine tndsye 


he vorts of Constentin sduerdovich tsiolkoverii? 
“he corti i: the eravie of resrcem, bmi oone cone. TIVE 


Papivekitp fre OR PUA octet coer PEs 


Yurii Aleknecvich “ararin, the fir:.t piloteco:on:ut, 
have pasnmes throurh 2 lone and atrenyous prope ration. Hd: 
was unusual systom of trainin. , intensely aeientilic, weink 
provided the cosmonaut «ith the neecessery teenies kiovleice, 
connecte! wiih the eonstruetion of the spacenhin on! ite oysternc 


knowledce in astronomy, seophysics, biolocy oni ether seiunecs. 


the pilotecosmonaut posse! tests of ove rstrein on 
specio] centrifure mneliine::, on vibration benches. ror dove 
sn oweeks lasted the tects in ctose? echine in 11) imitstion 
of seace cabinee. “he lontin:e system wes hein tested. «11 
Tsai 


this enormous lehbor was comrleted irst spacer Soieht 
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in tistary. 


Yecr Yurii “lekseevic::! 


In the nom: of che bresidium of the Acuteay of ocienens 
Vsoi Torreet you, « romertable soviet man, volurbur oa te 


ouler Space. 


Centuries whlio ces, but ovr nme will forever remin? 


the negule oF the ero te t Lent, chick wes eccomplis! aye We 
voviet scientists, Jesionere ond you personclly, by acconrlishe 
ins the first manned spice flischte Yow have shown te the whole 


menkind an exonels of court) og dorin oon? heroism ino che wore 


of the service to buminityl 


Hee SOOM ON OL, Geter ded tg 7 Vibels “pit 


e ith o 


the sald Snvalkevecia meadol, with wien tue deendaiua of 
tae acelomy Of sezences Uden reworeed bie hero far aceon; tb: lie 
ia too first in the worl: apace Pli,ut choord o gpa! |e 


cnateliLlse "Vortek", 


Address of Yuene Gap rin. 


Jour comride , e.-temed cruertcl 


any arc interested daomy bloorspoy. ac To vas 
reading in the newsponer, cer frivelous peorle in toe United 
vtates of wmerien, distent relatives of tie princes uaccorin, 


. 


seom to think, thet Tfam some reletive of theless. autos eon 
Sisarpnoint theme heir behavior wos irrecvorsible. itim oa 


common soviet mene dower born on ‘a So af here 1034 in a 


family of collect. ve-farm pessonte by birth ree ir cmolene sii 
region, Ushatskil district. arony ry relutives there ore no 
princes: or noble reoelee hy purent- rrior to revolution ‘er 
pour peasants. ky pradfatu.er wes alco e poor veunent ont 


tere were no srinces wh tsoever aicone use Ifam sorry for cece 


"neble" relalives, Sul they sill hove to be disor oihte le 


2 have ctnties in the teite ses:rol in Lyubetry ef 
Tosco restan,g then entore! Sore tov tee nic ol sensed on 


profession of smelter-moulder. Sut for « lony time my dream 


ay 


wes to vecome © flier, iobed on vish to Sly. ty cametotine nt 


- 
or 


technienl] ceheal tno r eee ob We ae Lyre may ts 


eayri 9 EEG ape hoy perge lie, ial pig pe gle roe. food Re! 


inbo Creahnp,, mete al ao yi h enitg ae ee Ae 
5 Lr TTC Toreeyerc det fe be ae 
ea hee i sie Sie? OAPs at ayo Undone 

alo my errme toreoue tou bite Gye Ter ete dab tts 


Sor eosnantubie 2b time ere do tie Selection tad, foes ued eon 
sev, beenme © cosmonembe Lb Ueve aie reece tnt: TOPpPLE te 
treinin , the rrocrem of wuleh wou cork. out by our seientiots 
end whier wie deneribed in ietell by the President cf tee 


aosiomy of Ssciencar. Fieve well studie the techniewe ont 


ves ready for tre meace Pic te 


Diam very oy, donesur biv prate “i? to our pirty, 
our “overnment fer thrustin’ m- vith this Licht. LL aceome 
plished it for the s kh of our motierlia’, Per tre seke of 
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the wiels heroic voviet reonle, for the s:ke of ooomunict 


arty of the Soviet tnion ant its Lenin's ventr:1 Committee. 


defore the tlicht I felt very well, ereellently, wan 
full of confitence in successful cutenme at thin “lihte Whe 
tecinicue in very coo’, very relies bt. , cmt ay om at] ony 
fricntds, scientints, oncineems sad tec’ nticisnes uste in so 


Joubt mbout the scineese of this "hi hte 


curing: tie Flisht £ sive felt escelicute 


oieia bie ineertion eerioi, te efleet us Ge Pp Labi, 
vibpotion oad other tennionc sere nal fea decrenci ve sa ty 
Sten ol ent bleat we to work of Pieiently, seas 


pre:ram, prescribed far the Tliriit. 


After the arhdtad imcertion, ofter aepur tien trom bie 
eorricrerecket vedchtlessnens tins fpneorert.  Initielly this 
feelin: wie somewliet ctrim ce, olfouch even previously, beTore 
this, l expericuced » brief effect of wei htlensnesa. ut I 
soon ot used la this condition and continues to curry out the 


cned to me Zor the flisht. in my snijective 


cs 


propram, ass 
opinion, weiphtlessnesn joes nol arfect te efficiency of the 


organism, on the in:lementrtion of ohysiolo-icenl funetionse 


Throuvhout the flielt Io ocerked ef “iciently aecor’ine 
to the provram. look my fool, water, m intcind reiio-econmuni- 
ention with the errth on seversl channels, Beth an telentone 
on? on telerrevh., To wetche?t the nervormenve a7” the ecuio ments 
of ship mide revorts to esrth ca? mide entrics into te SournssL 
and on typeereccorver. I felt sm rvectly well throu out tie 
perio! of wcichtlesuncas, Ore efficieney wes fully reteoineds 
Wnereafter in accordance cil’ be fli cht vromrem ose command 
weg piven for dencente she oroke recket wee gwite vt en 
nad the velocits beerme vc or uibeel for the desernbh of toe 


npee iin ho @-ritte Soe Loy tinm wos ia eceartece cw th tar 


erocrme cad Doves trees fo meet oon the earth cue der covet 
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people. ‘he 1Inndinre was in the prescribed area. I would 
like to tell you a little about the observations, which I 


conducted while in the space. 


From this altituce = 175-300 km = the earth is clearly 
seene The view of earth surface is approximately the same, 
as can be observed durinz a flirht at high altitude on a jet 
plane. Very distinct are the large mountain masses, big rivers, 
large forest masses, shore line, island. Clouds covering the 
“arth surface and their shadows on the surface are very clearly 
visible. The sky is absolutely black. ‘The stars against this 
sky look brighter and more clearly visible. The earth has a 
very characteristic, very beautiful pale blue aureol. This 
aureol is very clearly seen, when one observes the horizon, 
smooth transition from the azure, blue, violet and absolutely 


black color of the sky. Very beautiful transition. 


With coming out from the shadow the sun got in and was 
shining through the earth's atmosphere. And here this aureol 
of slightly different color. On the surface, risht at the 
horizon it “as possible to observe a bri;htly-orange color, 
which chereafter chany;ed into all ‘he colors of the rainbow: 


to ezure, Due, violet and black color of tru skye 


the entry into the carth's shadow is very awicke At 


cnce there i« darkness ond nothing can be seen. I could not 
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observe anything now in the surface, nothing was seen, as, 
apparantly I was passing above an ocean. If there were big 


cities I shoul have seen the lirhts. 


The stars are clearly observed. The exit from the 


earth's shadow is also very quick. 


Since I was fully prepared, the space flirht factors 


did not affect me very muche Now I feel excellent. 


I'am very grateful to our designers, engineers and 
technicians, to the whole Soviet workin= peonle, who constructed 
this marvelous spaceship "Vostok", its marvelous equipment, 
powerful carrier-rocket, which permits orbital insertion of 


such enormous spaceships. 


I'am immeasurably glad, that my beloved country was 
the first in the history of mankind to penetrate into the outer 
space. The first plane, the first satellite, first spaceship 
and the first manein-space flight ~ those are the stages on the 
way of my motherland to master the nature's secrets. Toward 


this object our people ere heinr led by Lenin's Communist Farty. 


At each step of my education, life and work ~- in trade 
school, in technical school, in aeroclub, in aviation sehncl ~ 
I felt constant care and attention of the party, of which I'am 


a member and a son. I particularly wish to mention the loving 
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human care, which is shown in the Soviet Union to common 
people by the Central Committee of the party and the Soviet 


Government. 


We dedicate our fli -ht to heroic Soviet people, our 
government, beloved Communist Party and to XXII convention of 


the Communist Farty. 


We propose to fly a lot with assurance and to conquer 
the outer space in a proper way. We are always glad of the 
achievements in the development of science in other conntrics, 
glad to getcane in space cosmonauts of other countries. We 
wish them. success in the peacefu’ mastering of the space and 
would like to cooperate with them in the peaceful use of the 


SPacee 


I, personally would like to fly a lot into space. I 


besun to like it. I want to fly to venus, mars, to fly regularly. 


Address of N.M. Sisakyen, academician. 


The man has always strived to investigate and conquer 
the celestial space. This idea lies at the basis of folk lore, 
legends and daring dreams. One of these, born in the Greek 
mytholovy, narrates about how ivarus, son of Daedalus, went up 


into the air on wings, attached by wax. He rushed toward the 
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sun, but, wien he come near it, his winrs disint: prated. The 
Icarus has fallen to the earthe The bold and daria; dreem 
continued to excite the creative genius of a man and to serve 


as 4@ source for the search of new ways to conquer the nniverse. 


Aerostats, »lanes, rockets and artificial earth satellites went 
up into the air ocean. Man has acquire’ w*i1);75, fixed by the 
strongest alloy - science laws. “hey zot only mate it possible 
for a man to strengthen himsclf on the earth, but also to open 


tne way into space. 


To-day we are marking an event of historical significance - 
first in the world manned space flight. In this connection 
special mention deserves Jevelopment of methods for selection 
and training of spacemen. ‘The spacemon is a new profession, 
cominf: into beins for the first time in history. Combined in 
the person of the Soviet spaceman are the bravery of Aleksander 
Matrosov, valor of Jalil, stability of Zoya Kosmodem'y anskiya, 


iron will-power, raised by the creat +enin's party. 


The spaceman was raised as such by our Soviet revlity, 
the science equipned him with the necessry kiovledge, ability 
to overcome the difficulties of the flirnt. velection of 
persons, suitable in health for space flights, and their 
scientifically based special preparation and traininy: are the 
new problems. In their working oui the scientists rroceeded 


from the estimate of the space fiight peculiarities, results 
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of numeroun preceding experiments in biolo;y, kno-ledge of the 
coniitions of being and activity of a man in space cavin, and 
also from tnose reactions, which could he expected from the 
spacemen in flight. Naturally, the sracempn coul: be only an 
absolutely healthy man, with hich level cf intellectual deve- 
lopment and technical knowledge, a man of stronr will power, 
capable during emergency without loss of time to wake a requires 
resolution and immediately carry it out, to be able to estimate 


conditions quickly znd accurately. 


The selection system of spacemen provided for a thorough 
examination in stationary conditions of clinic. In selection 
of candidates for space flirht there was additional use of 
special methods of investigation, which permit to determine quite 
fully functional possibilities of the man's organism, his 
adaptability to effects adverse factors of the externa} medium. 
These tests were conducted on centrifuges, vibration stands, in 
heat chambers, pressure chambers, in conditions of prolonged 
isolation and restricted movement is in surdo-chambers = arranges 
ments excluding penetration of external stimulants (sound, light, 


etce). 


The importance in selection of spacemen was the psycho- 
lopical investigations. uring the preparation and training 
there were more detailed inventigntions, required for the final 


decision whether the spaceman should be aumitted for the flirht. 


The preparation consisted in the otudy of theoreticl quectionn, 
connecte:i with the croblemc of the forthcoming flirht and also 
acquiring by the spaceman of practicsl habi: in usin~ the 


equipment of space cabin, research instruments, etc. 


The spaceman has acquired a deep knowledge on many 
special questions, ccnnected with the flicht dynamics of rocket 
shins, space physics, effect of the Slight factors on a man's 
organism. It is quite obvious, tht creat significance in the 
preparation for the flisht had physical development of the 


spaceman. 


Physical training was purposeful. Methods and means 
were used as in the usual exercises and ssort. In order to 
perfect all the physical qualities, which are specinlly 
necessary for a man in space flirht, the emphasis was put on 
enhancin;- the stability of organism to the effect of accelrra- 
tions, working out and perfectin; the habit of free body 
control in space, subtle coordinated movements. ‘the cnpacity 
was enhanced of the spaceman to endure prolonged physic:l strain 
without reduction in efficicncy, will power auwlities made 


stronrer. 


Moreover, an importont place ik token by a special 
system of training, the mein task of which wan to familiarize 
the spacemnn with conditions, expected in flit, in other 
words, in Inboratory conditions on earth or in *li hto on 


planes to imitete ac fully os possible the specific: tions of 


or 


he snace flirnhte 


This port in the preparations of che opacemun wan, 
perhap:, the most important and at the same time the most 


difficult. 


Thus, the preparation of the spaceman for the space 
flight is a composite scientific problem. However, in spit? 
of all its complexity and unusual cifficulty, it, ms we can 


see, has been successfully resolved. 


today with great joy snd pride we congrztulaie our 
dear countryman, the first in the world spaceman Yurii 
Alekseevich Gagarin, whe performed an unprecedented feat. This 


feat has a universally-historic significance. 


I? tas prenared by a collective heroism of our 
scientists, laborers, enjincers and technicians, selfless 
labor of our people under the leadership of the Communist Farty 


of the Soviet Union. 


Thus, the way into space is open. ‘4n enormous work 
has been done end a rent victory hus been Won. In front of 
our science open out new, extremely vide prosnects: the m:n 
should not only penctrate, but to consolidate himself snd to 


master the universe. 
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Address of V.V¥. Fnrin. 


To prepare os man for the first space flit required 
considerable ntruii of the creative powern of o lurre croup 


of medicos, physidovists, biolo-vints, psycholorists. 


The manned space fli: ht was preceded by cnormous 
work of launchin; the first Seviet satellites, irhobited 
with animals: dogs, small animels and other biolorical objects. 
In this historical exneriments not only extremely imsortant 
scientific data were obtained on the effect of space flij:ht 
factors on life forms, but a system was perfected of scientific 
medical cuntrol. These investigations enabled to select the 
most rel_able 2nd effective methods for investirating and 
recording physiolopical functions, and the main thing ia, to 
construct systems for a safe flivht and return of the spaceship 


to earth. 


Scientists have devised a special eouipment for 
continuons automatic control of vhysiologieslly imrortent 
parameters or environment and functional reactions of organism, 
This equipment, as we know, has passed a successful test in 


precedin;' spece flights on spaceships satellites. 


Thus, the medico-biolocical provision was rrepnred 


for the Sorthcomin: manned space flirht. 


And even th.n the problem of the collective, which 
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prepared o opareman, wan difficult and had no preccdent ia 

the past, However with all itn complexity it wes canciderably 
simplificd by the remarkable work of the apaceman himself, who 
became a true acientific worker and coauthor in thc joint work 
with many scientists. A separnte nn’ cnecial problem presene- 
ted vorking out of m:thods for an objective control of the man's 
state. ‘the scientists have manared to develop a single system 
for physiological functions control, specially of respiration, 
blood-circulation, both during: the pre-takeoff period and 


curing the flight. 


Special problem was the preparation of a man during 
the pre-takeoff period. Intensified medical control, special 
food, regular examinations in surface conditions by methods, 
meant for the flight © all this assuredaingularity and continuity 
in obtaining, the most valuable information, and made it possible 
also to obtain the starting deta for further analysis of the 


reactions of human organism in space flissht. 


Investigations of the biocurrente of the brain, muscles, 
detailed electrocardiography, vectocardiography and many other 
thincs assured the reyuired volumc and devth of the necessury 
health control of the spaceman during; the pre-tnkecoff period. 

At the same time there was constant wedical and psycholoricol 
observation, biochemical and immunological testn, echeckine 


the emotional ani nervous state of the cosmonoute 


Throughout the Flirht of Yurii Alckseevich Gnvarin his 


state was continusunly eneecked medqeally. Besides the 
communications on his feelins, whieh ho periodienlly 
tranomitted by radio, doctors and physio'arints observed by 
meuns of radiotelemetry the pulse ond respirntion of the first 


mon in spacee 


A lot of experience, acquired by the telemetry - new 
trend cf scicnce combining the latest achievements of medicine 
and electronics, wes placed on the 12 of April 1961 at the 
service of humanity. It is difficult to overestimat: the 
sipnificance of objective biotelemetriso data in ensuring the 
safety of outstanding flichte Mounted within the space suit 
of cosmonaut were simnl. and convenient sensors, transforming 
physiologic:1 parameters = biolorical heart currents, pulse 
varistions of the vascular wall, respiratory novements of the 
chest into electric sirn=ls. “peci«zl amplifying and measuring 
systems provided for the issue to radio-channels of impulses, 
characterising respiration ane blood-circulation durin; every 


stare of the flicht. 


breliminary data, obtained in rrocessing of radiotele= 
metric information, show, that from the medicol point of view, 
the flight of Yurii Gagarin was extrenely gvod. Fulse ond 
respiration varintions durin: the acceleration ::nd descent were 
approximately the same, as during the numerous training. In 


conditions of weightlessness the pulse and respirstion were 
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alnast comsletely novmal. 


Thua, the firnt experiment of m plyin’ bietolemetry 
for modienl eheeking; during the manned spaee TLlinht wre 
extremely sucecasful. Thin svawi, thet the work of our 
scientists in this Gphere is conduetet «lone the c*rrect lines 


with expectetion of new successes. 


In conclusion it may he said, thet the srace flicht 
first in the history has produced extremely valuattle data on 
the man*& state in space, confirmed the forecast of Soviet 
scientists not only of the possibility of a maneinespoce 
fli ht, but also of the possible retainance by a man of his 


creative power and various efficiency. 


Great is the role in this of the scientists and workers, 
Great and heroic is the role of the remarkable Soviet man Yurii 


Gagarin, his friends, his wife and relatives. 


Address of &.K. ledorov on the International 
significance of the first m:neinespace flight. 

The matter dealt with here is only the first informetion 
on the flinht of comrade Gagarin. “he approprinte reports and 


othcr scientific dotn will be published later. 


All of uns prevent here will for ever remember thie 


meeting with the first specemon Yurii aickseevich Gur-rrin.e 
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The world ia fu'l of admiration for hin courage ond exprensen 
deep renpect for hia akill, for hin excelicnt mann-emont of 
the oe far unknown difficult prohlem of the firct nynec 


flipht. 


Yu. Aw Gagarin was alone beyond the earth's atmosphere, 
but his feat reflected the enormous lebor of a rreat aumber 
of workers, enginvers, scientists, who constructed the spacee 


ship anid made its flirht pocsible. 


When the first Soviet earth satellite entered an orbit, 
some people in other countries, perhaps even some of the 
correcrondents of western countries present here assumed, that 
this is the result of sinrle isolated sucess of the Soviet 
Union. Now nobody thinks that. Durin: the short period since 
the flicht of the first satellite till today, it became 
clear to every one, thrt the successes of the Soviet Union 
in space are the regular stnge in the science and technique 


development of a socialist country. 


Central Yommittee of the CPSU, Presidium of the Supreme 
Council USSR and the Council of Ministers USSR in their 
address emphasized, that the Sevict people consider victories 
in space as not only their achievement, but the achievement 


of the whole mankind. 


"We glodly place them at th. service of all the ni:tiono, 


in the name of prorreso, happiness and «cod of o11 the people 
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on earth, Gur neliiev menta and diseaverien we alnen at the 
“eorvice nat of wor, but nt the servicer of nesec snd nafgis 


ef nntiono", 


You will reenti, thal, the entry af ‘the firnt ortifieisl 
esrth satellite into orbit did not induce the Soviet Unien 
to declare its specie] rivht in the space, “The apnenrsrnce 
of the Soviet pennant o1 the Moon did not result in alloticnt 


of some lunar territories to the Soviet Union. 


Our scivntists renort the result o.tcin2s ov chem at 
numerous international conferences, discuss them with their 
collearues from all the countries of the world. kveun naw a 
group of Sov et scientists with academician Blagonravov 
participates in the scientific canference of International 
Commission on svace investigation, participants of which 
rejoice jointly with us in the new greet victory of human 


geniuse 


And this first manned space flight the Sovict people 
also contribute to the treasury of the scientific suchievements 


of the whole mankind. 


Today's rate of the scientific and technical rrogrens 
is amasia’, but it should be kept in view, that further on 


it vill increase. 
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Yu. A. Gagarin has flown arnund the Globe in 108 
minutes. The thoughts of scientists arc directed to further 
space flights, to investigations of the moon and plonets, 
toward penetration into concealed mysteries of the structure 
of mattcr, toward the fundamentals of the life processes. 
And at the same time we can see distinctly all the disorders, 
disarrangement on our earth. It is not a disgrace for the 
mankind, thnt in some areas of our planet people are still 
starvine. This is a reproach to those, who ravazed and 
pitilessly exploited, and in some places even now exploiting 


which 
countries/are backward in their development. 


While flying above Africa, comrade Gararin saw Congo, 
where quite recently Lumumha, heroic fighter for the happiness 


of Congolese people, was villeinously murdered. 


Soviet scientists know, that this state of affairs 
on the earth worries the pro. ressive scientists, els progressive 
people throughout the world. Development of science and 
technique opens out limitless possibilities for the mastering 
of nature's forces, and our duty, our common care is to use 
them for the pood of man. This needs primarily to ensure 


peace. 


Now, when a new victory is heing marked of the human 
genius, we, the Soviet scientists, ask all of you. press 
representatives, snd srecially the representatives of Western 


press to bring to the conscience of your readers., to the 
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conscience of all the people on carth the solemn appeal of 
the Communist turty of the Soviet Union and Soviet Government 
to the whole world. the appeal for the people, irrespective 
of race an! nation, color of skin, religion and social affi- 
liation, to apply all their power to ensure a lasting peace. 
The realistic and quick way for lasting peace is known since 
long =- this is a general and total disarmament under a strict 
international control. Resolution of this main problem would 
have enabled the peoples of the world *o apply their forces 


to space investigations, and to other affairs worthy of man. 


"Prevda", 16 April 1961. 


FIRST MANNED STPACt FLIGHT 


On the 12 of April 1961 in the Soviet Union has been 
accomplished first manned space flight. The spaceship "Vostok" 
with pilotecosmonaut of USSR Yu. A. Gagarin on board was 
launched into the orbit of the earth satellite. weight of 
the spaceshipesatellite without the last stage of the carrier- 
rocket was 4725 kz. Ferigee distance, accerding to confirmed 
data, obtained by the processing of all the measurements, was 


181 km, apogee = 327 km, orbital inclination 64°57". 


On completion of orbital fli-sht, the spaceship satellite 


has sofely landed in prescribed area of our country. 
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The first space flight of a Soviet man openr the evra 
of direct penetration of a man into space, one of the most 
outstanding events in the history of civilization. The accome 
plishment of this flicht is a result of extensive single- 
minded program of work on the mastering of ‘he outer space, 


conducted in the Soviet Union. 


The great dream is coming true of the initiator of 
space flights K.E. Tsiolkovskii! The mankind will not remain 
eternally on the earth, in pursuit of light and space, but 
will first timidly penetrate beyond the atmosphere, thereafter 


will conquer for himself the wholeof the circumsolar space". 


Decisive step in the masterin:: of space. 


For many millennia the inquisitive mind of a man 
strived to penetrate the depths of the universe. This is 
the indestructible need of a man for knowledge, striving to 
find his place in the universe, to learn to control the laws 


of nature. 


The modern science has at its disposal am enormous 
store of means for space study. Wistances, which are even 
now attainable for these meuns, are expressed in astronomic 


figures. 


The outer space is: a world of stars, steilar clusters 
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galaxies, amon: which is our solar system. The advanced science, 
armed with the science of dialectic materialism, asserts the 
existance of numerous worlds, in which the development is 
possible of the highest matter life. The beginning of life 

in the universe is a phenomenon in ro way exceptional. It 

cannot be concretly asserted, where, besides our solar system, 


life exists at present and in what form, but it does exist. 


With the appearance of a man on the earth begun a 
qualitatively new stage of the earth's development as a planet. 
Coming to know the laws of nature, the man begun changing the 
earth arming himself with the powerful means in the fight with 
nature, Frem the first stone chopper the man came to accom- 


plisnment of the greatest feat = first space flirht. 


By space flights the man penetrates directly into 
a new to him region. And any penetration into a new region 
involves new discoveries, which often it is imressible to 
foresee beforeg Thus, it is only the flights of the first 
satellites permitted to detect the radiation belts of the 
earth, which changed considerably our concept of the circum- 


terrestrial space and radiation danger in space flights. 


At present it is difficult to estimate fully all the 
significance of the space flights and the possibilities, which 
it opens. One thing is undoubtful - penetration of ao man into 
the outer space will immeasurably extend the limits of our 


knowledge, will enrich the science and culture. 
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In our time the development rate of the scicnce 
and technique increases with every year. Today we are 
witnessing successes, which it was imposible to imagine 
only 15-20 years agoe Undoubtedly, further development of 
science and technique and, in particular, the technique of 


space flights will be progressing more rapidly. 


Even in the nearest future the use shoule be expected 
of the space vehicles for resolving a number of practical 
problems. Weather service and ice survey, retranslation of 
TV and radio transmissions, implementation of the most extensive 
scientific investigations extra-atmosphere of eerth will be 
only the first steps on this path. They will be followed by 
the flights of man to the moon and other planets or the solar 
system, construction of inhabited interplanetary stations, 
gradu2l mastering by a man of life in space. And in the 
distant future - seeming now fantastic posvibility of estab- 


lishing communication with other -orlds. 


Among the enormous number of scientific and technical 
problems, which faced Soviet scientists and designers in the 
preparation and accomplishment of the first manned space flirht, 
one of the main problems was to provide the necessary conditions 
for ea safe flictht of the man and his return to earth. For 
res-lvine this problem a great numb r was required of design 


work and experimental takeoffs. 


In examininre the possible versions of the first manned 

flight it was recognized as expedient to accomplis! it on 

a spaceshipesatellite, since this flirht directly opens out 
the way into space for a mane The ballistic trajectory flight 
on a rocket, which is actually not a space flight and is mainly 
for the sake of senstation, has been discarded. Therefore 

the fact is not accidental, that the Soviet scientists and 
designers directed their efforts right from the start for 
construction of satellites and spaceships of big size and 
weight. This was the principal line of the space flight 
development in the USSR. Only in this way was it possible 


to resolve the historic problem of a manned space flirht. 


Starting from the second Soviet earth satellite, aboard 
which was the undcr-test animal the dog Laika, upto the space= 
ship satellite "Vostok" the Soviet scientists and designers 


have unfailingly followed this way. 


It wis necessary to obtain the information as much 
as possible on construction per‘ormance of the spaceships, 
their equipment, to perfect relixble control of various 
systems during the flisht. The principally new problem was 
the construction: of the orientation systems of the space:hips 


satellites and the problem of the spaceships return to earth. 


For a manned flight it was necessary to provide aboard the 
spaceship maintenance of normal pressure, tempernture, air composi- 


tion and other life support conditions of a man. 
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Seientific space investig:tions sideeby-nide with 
resolvine the main problems on the space physics have provided 
the necessary data on the effect of various radiations on 
life forms in conditions of space flicht, and also on the 
meteoric danrer in fli;:ht. On basis of obtained data measures 


were taken for radiation protection of the spaceships. 


A considerable experimental material, obtained as a 
result of the first flights of the Soviet spaceship satellites, 
and construction of systems, providing for the safe return of 
the spaceships to earth, enabled the Soviet scientists and 
designers to begin construction of a ship for a manned space 
flight. As a result of intensive work spaceship "Vostok" has 
been constructed. In March 1961 two last check launchings 
were carried out. During these takeoffs a mannequin was ploced 
into the pilot's armchair. Moreover there were test animals 


in the cnbin - dogs Chernushka and Zvezdochka. 


The flights were carried out according to the same 
program, as was planned for the first manned space flirht. 
Both the flights were in exact correspondence to preest program 
and confirmed the high reliability of construction and all 


the systems aboard the ships 


Thorouch preliminary working of the spaceship-satellite 


"Vostok" assured complete success in its very first launching 
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with the spaceman aboard, implemented on the 12 of April, 


1961. 


Construction of the spaceship "Vostok". 


The spaceship "Vostok" was constructed on the basis 
of experiences, obtained with the launching of the first 


Soviet spaceships-satellites. 


The spaceship-satellite consists of two main sections: 


- pilot's cabin, which contains the spaceman, life 


support system and landing equipment; 


- instrument compartment, meant for the equipment, 
op?rating during the orbiting and the brake rocket 


of the spaceship. 


After entcring an orbit the snaceship separates from 
the last stage of the carrier rocket. Durinr the flight the 
equipment aboard op-rates in accordance with a certain prorram, 
providines the measurements of the orbital parameters, transm- 
ission to earth of telemetric information and TV picture of 
the spaceman, two-way radio=communication with the earth, 
maintenance aboard the ship of preset temperature, air-conditioring 
in the pilot's cabin. “he equipment is controlled automatically, 
by means of programing devices on board and in cese of need 


by the pilot-cosnonaut. 
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The program of the first manned apace flicht was 


designed for one orbital period, However the conctruction 


and equipment of the spaceshipesetellite mnke possible a 
longer flirht. 
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Fig. 1. Flight diagram of spaceship-satellite"Vostok" 


1, orbital entry, 2. switch in of brake rocket; 


3. descent. 


On completion of the flirht provram, prior to landing, 
specinl system orients the spaceship in a certain direction. 


Then at a prescribed orbital point the brake rocket is switched 
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whieh Mdecelerntes the velocity of Gpacerhinp te preneribed one. 


Aa o rogult the apacenhip ecnanren » deseent trajectory. 


The cabin wit’ the spaceman gets decelerated in the 
atmesphere. The descent trajectory is salocted so, thet the 
overstroin with the entry of the vchicle into dense atmospheric 
layers would not exceed that, tolerable for amen. After the 
descent of the space cabin to preset altitude th» lending 
equipment is switched. Direct lanling of the pilot's cabin is 
at low speed. From the moment the brake rocket is switched till 
the landing the spaceship flies for about 8000 km. Duration of 


flight during the period of descent is about 30 min. 


The external surface of the pilot's cabin is coated 
with a layer of heat insulating material, which protects it from 
burning during the descent in the dense atmospheric layers. In 
the shell of the cabin are three illuminators and two fast-openinr 
hatches. The illuminators have heatproof glasses and enable the 


cosmonaut to conduct observations throuchout the flircht. 


The spaceman is in the ejector seat, which is his working 
Place during the flight, and also serves as a means of escape in 
case of needs The seat is arranged in such a way, that the 
overstrain during take off and descent would be on the chest and 


back of the spaceman. 


In the first flight the pilotecosmonaut was wenring a 


opace auit, donigned to protect hin life and efficiency, even 


in the ense of the cabin's dehermetization during the flint. 


The spaceship satellite carried alse the following: 


- life support systens (air-conditioning, pressure- 
regulation, food and water, elimination system of 


vital. activity products); 


- flight control and manual control systems; 


- landing system; 


- racdio-equipment for the contact of spaceman with 


earth; 


= independent recording system of data on performance 


of instruments and systems and various sensors; 


- TV system for observing the spaceman from the earth; 


=- physiological functions recorder; 


- brake rocket; 


- orientation system; 


- flirht control equipment; 


- radio-syotems for measuring orbital parametere; 


- thermal control system; 


= power supply sources. 


On the externol surfnee of tho spacenhip are the 
control members, orientation elementn, shutters of the thermal 


control syntem and radio antennas. 


The pilot's cabin on the spaceship-sgatellite is more 
spacious than the pilot's cabin aboard an airliner. The cnbin'sa 
equipment is designed for working convenience of the spaceman 
dusing the flight. From his seat the spaceman is able to conduct 
all the operations on observation, communication with earth, 


flight control and in the case of need = to control the spaceship. 
The following are mounted on the pilot's seat: 


= separable back with harness for fixing the pilot's 


body in ejection and descent on parachutes 


- parachute systems; 

- ejection and pyrotechnical equipment; 

= emergency rations and radioeset for communication 
and radio bearing, which the spaceman can use after 
landing; 

- ventilation system of the space suit and parachute 
oxyecn devieass 


- the seat automatics. 


The landing of the spaceman could be in the cabin. This 


method of landing was checked on the fourth and fifth Soviet 
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Apacaenhipnenatelliten, an which tho enhin eontnained the tent 
animoing 4nndine hy ejeetioan of nent with the pilet fram the 
cabin at altitude of about 7 km ene oubseyuent landin: on 
porachute wac also provided for. This version was nico 
checked in the launching of spaceshipsesatellitese 

The conditioning system on the spaccchip maintainn in 

cabin 

the pilot's/normal pressure, normal concentration of oxygen 
with concentration of carbon dioxide not over 1%, tcmperature 
at a level of 15-22°C and relative humidity within 30-70%. Air 
regeneration - absorbtion of carbon dioxide and water vapors 
with emanation of corresponding amount of oxygen - is implemented 
by means of highly-active chemical compounds. With reduction of 
oxyren and increment of carbon dioxide special sensor gives a 
signal, at which the operating mechanism changes the working 
conditions of regenerator. with excessive emanation of oxygen 
the operating mechanism operates automatically, rcsulting in 
reduced emmation of oxygen into the cabin's atmosphere. The air 


humidity is regulat:d in the same way. 


In the case of air contamination by harmful admixtures, 
ag ao result of the vital activity of the human organicm and 
operation of devicen, special filters are provided for its purifi- 


cation. 


Maintenance of the preset temperature conditions of the 


spaceship durinc the flirht ia imnlemented by the thermal rerulation 
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eyatem, The dintincetion of the nyatem ia the uce of liquid 
cooling arent for tho removal of het from the pilot's cobine 

Lhe temperature of the agent 4: always maintained atabic. It 

io fel from the thermal caentrol system into the aLrewater 
radlator. Air consumption throurh radlutor is centr slle4 
automatically, denending on the temperature in discharging 
apparatuse Thus, the preset tempereture conditions are mainteined 


in the cabin with hich precision. 


To maintain the stable temperature of the cooling agent 
and providing the required temperature conditions in the instrument 
compartment there is a radiation heat exchanger on its surface 


with a shutter system, which is also controlled automatically. 


For descent into prescribed area, a fullyedetermined 
orientation should be imparted to the spaveship prior to switching 
in the brake motor. This problem is resolved by the orientation 
system. In the given flight the orientation to the sun was of 
one of the ships axes. The sensitive elements of this system is 
a number of optical and gyroscopic sensors. Their signals are 
converted in clectronic blecks into commands, controlling the 
system of control members. The orientation system automatically 
finds the sun, gives a corresnonding turn to the ship ond maine 


tains 1t in required position with hirh accuracy. 


After the spaceship is oriented, the braking motor ia 
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switched in at a certain moment. The commande for the switch 
in of orientation system, brake motor and other systems are 


issued by the eler> :ic programming device. 


For the orbital parameters measurements of the spaceship 
and performance control of its equipment it carries radio-messuring 
and radio-telemctric equipment. The orbital parumeters measuring 
and reception of telemetric information during the shinr's flight 
are conducted by the ground stations on the territory of USSR. 
Megsurements data are automatically transmitted along communication 
lines in computing centers, where these are processed by the 
electronic computers. As a result informetion is quickly obtained 
during the flirht regarding the main orbital parameters and 


further movement of the ship is forecast. 


The spaceship carries also a radio=set "Signal", operating 
on frequency 19.995 megacycles persecond. ‘This set is for the 
radio bearing of spaceship and partial transmission of telemetric 


information. 


The TV system transmits the picture of the spaceman to 
earth, which makes possible visusl chesking of his condition. 
One of the TV cameras transmits ; yicture of the spaceman in 


face, the other = in profile. 


The two-way communication of the spaccman with the earth 


ia provided by radioetelephone system, operatin: in short-wave 
band (9.019 and 20.006 megacycles per second) and ultrashort 


waveband (143.625 megacycles). 


The ultrashort wave channel is used for communication 
with ground stations at distances upto 1500-2000 km. The short 
wave channel communication with rround stations on the USSR 
territory could be assurei, as experience has shown, in the 


greater part of orbit. 


The radioetelephone system includes a tape-recorder, 
enabling to record the spaceman's speach durinc the fli ht with 
subsequent reproduction and transmission during the flight of the 
spaceship above the sround recertion stations. The possibility 


was also provided of radioetelephone transmission by the spaceman. 


The instrument panel and the control board of the pilot, 
set up in the cabin,are meant for controlling operaticn of the 
main systems and for descent of thc ship in the case of need by 
manual control. Arranged on the instrument panel is a number of 
needle indicators end signal charts, electric clock and a globe, 
revolution of which is synchronized with the orbitinr of the 
spaceship. The globe enables the snaceman to determine the 
current position of the spaceship. On the pilot's contro] hoard 
are the hundles and switches for the control of radio=telerhone 
syatem, tempereture regulstion in the cabin, and alco for switchin:’ 


in the manuil control and brake motor. 


Special attention in construction of the spaceship 
was paid to the safety of the flifht. lLaunchings of the first 
Soviet spaceships satellites confirmed the hirhly reliable 
performances of thcir systems and ecuipment. However on the 
spaceship "Vostok" a numb>-r of additional measures were taken 
to eliminate the possibility of any accidents and to ensure the 
safety of a man in flirht. This trend of development is fully 
conversant with the main problem ~ to construct vehicles, which 


permit a men to penetrate safely into the outer space. 


For the orientation of spaceship in the case of manual 
control the spaceman uses an optical orientator, which permits to 
determine the position of the spaceship in relation to earth. 

The optical orienter is set up on one of the illuminators in the 
pilot's cabin. It consists of two circular mirror-reflectors, 
light filter and glass with net. ‘The rays, coming from the 
horizontal line, fall onto the first reflector, and hence through 
the glasses of illuminator pass onto the second reflector, which 
directs them through the glass with net into the eye of the pilot. 
With correct orientation o! the ship in respect of the vertical 
the spaceman can see in the vision field the image of horizon in 


the shape of a ring. 


Through the central section of the illuminator the 


spaceman surveys section of the earth surface, lyine below him. 


af tny 
em iiviy @ 


Lhe position of the lonpitudinal axis of the Spuceshis in 
relation to the flirht's direction is determined by observing 
“punning” of the earth surface in the vision ficld of the 


orienter. 


was cay 


Fige 2. The incide view of the pilot's c.ibin on 
spaceshipesatellite "Vostok". 


te pilot's control board, °. instrument panel with 
(lobe, 3. @V camera, 4. illuminator with optic:l 
orienters; %. handle for crientation control of 


spaceship; Ge radioereceiver, Pe food containers 
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By using the controls the spaceman can swing the 
spaceship so, that the line of horizon would be seen in the 
orienter as a concentric ring, and the direction of the earth 
surface "race" would coincide with the course line of the grid. 
This will indicate correct orientation of the spaceship. In 
the case of need the vision field of the orienter can be 


covered by light filter or shutter. 


The globe on the instrument panel makes it possible 
to determine besides the current position of the spaceship 
also the point of its descent by switching the brake motor 


at a certain moment. 


Finally, the construction of the ship makes it 
possible to descend to earth also in the case of failure of 


the brake motor - by natural braking in the atmosphere. 


The reserves of food, water, regeneration substances 
and capacity of power sources are estimated for a 10 days 


Care has been taken in the construction of the spaceship 


to prevent rise of temperature in the cabin above a certain limit 
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with prolonred hentin;: of its surface durins the pradual braking 


of the ship in the atmosphere. 


Medico-biological aspects of the man-in-space flight 


To resolve the question of a man's possible flight 
into the outer space and his medical provision, the following 


seemed necessary: 


1. To study the effect of factors of space flight on 
the organism and also to investigate the possible 
form and mecns of protection against the adverse 


effect of these factors. 


2. To work out the most effective methods for providing 
normal conditions of life support for aman in a 


space cabin. 


Ye To devise methods for medical selection and training 
of the spaceship crews, and also a system of continuous 
medical checkinr of the health state and efficiency 


of pilots at every period of the flight. 


Each of the listed problems included a number of 
individual problems, the study and resolution of which was the 


constunt tusk during the last ten years of specialists in physiology, 
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hygiene, psychology, biolory, ciinical and professional medicine. 
The investigations were made in ground loboratories and during 

the flight of animals on the rockets. Exnerience has been used, 
accumulated in applied spheres of physiolovy and medicine, specially 
in aviation medicine and medical provision of submarines. Where 
ever it wac possible ground stands were constructed, which enabled 
to investigate in laboratory conditions the effect on organism 

of factors, active in space flight. The effect of overstrains 

and their endurability by the organism were studied on centrifuges. 
They reproduced accelerations, similar to those during the launch- 


ing of the spaceships or their return to earth. 


By means of vibration stands, heat and vacuum chambers 
and other installations the effect of other factors was investi- 
gated. However the lsboratory tests, as a rule, could give an 
answer only in relation to the effect of any one of the indicated 
factors on organism, whereas in the actual rocket flirht their 
effect is combined and simultaneous. Moreover in laboratory 
conditions the behavior of life forms could not be studied under 
the conditions of weightlessness. Therefore the nearest approach 
to studying effect of space flight on the organism were the bio- 


logical investigations on rockets, which began in 1951. 


Scores of experiments were carried out with rocket flirhts 
of animals to altitudes upto 450 km. As a result of these investi- 
gations an extensive scientific material was obtained, characterising 
reactions of physiolorical systems and behavior of animals (dogs, 


rabbits, rats and mice) at various periods of the flirht. Cereful 
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lavectigation of *he teot onimels beth during the flient 

and for a lonp time after theiv return to enmrth made it onusible 
to coe to conclusion, thet conditions of rocket flirhts 

into the unper atmosvhorie layers are suite satisfactorily 
enduyed by life forma, Chances, morkee in individual 
physivlopical functions durin: the flircht, were not of 

morbilt nature, frejuently cdisa' eared even Gurin the 


exveriment and were not dctectee thereafter. 


Novever, due to the briefness o ithe rocket flijht, 
it was not vossible to investigate the biolosicenal effect of 
such important space flirht fnetors, as »-rolon ed weisshtlesse 
ness und cosmic radiation. “herefore the voosibility, »rovided 
in 1957, to use for biolo, icv] experiments artificial earth 


satellites was an exceptionally imcortant step forward. 


The first of these exverinents was condueted on 


the second Yoviet earth sitellite. It not only confirmed 
and extended data of the vrevious biolosicnl tests on the 
rockets. Vor the first time it was vorsible to nrove, tir-t 


the crolon; ed state of veightlessness itcelf docs not disturb 


the main processes of vitnl activity. 


Uiolorienl exseriment:: were continued on the sir.t 
vovict seaceshipsesatellite:. the crop;rom of these mediconw 


bioloricenal investigstions included = number of nev eroblence 


It seomed inportant, bevide:: the ndditioual ant nore 
detuiled sty of the effect on orpunism of orolonweed 
veichtlessness, tronsitions fron veichtles: nese to overe 
Strain anc viceeversa, to inve::tipgnte ma: thorourhly as 
possible the biolovicnl effect of cosmic raGintion. an 
innportcat section of the program was the investigation of 
the operation and effectivity of systems for noranl life 
support of man in future fli;hts aad his sefe return to 
earth. “or imclenentation of the planned vro;ram the first 
soviet spaceshirs satellites carried abourd various 
representative of the organic world, from the lowest life 


form: to the hirhest vertebrates. 


The use in experiments of various animal and plant 
soecies enabled to study svecially fully onc in detsil the 
effect of snece flight on most diverse »srocesses sand functions 
of organicns. Very extensive wei the information on behnvior 
and physivlorical functions ¢f the tect dogs during the 
flipht. ‘the enineal:s behivior was observed vy means of a 
special VV osysten. she analysis of obtained data his shown, 
that the animals rot only fully retsined their vital activity 
in condition: of prolonsed veichtleseness and subsequent 
overstrain, but there ure no rorbidl indicetions vhatsocver 
in their main ~hysiolorien] functions. « lone sane esreiul 
examin: tion of the an. cols after the Plirht dic vot define 


any devnartures from normale 
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a very serious attention vas podd te detee ting: 
socuoible effcets of cosnic radinticne Jultiple uethod:, 
use’ for resolving thi: question, did not detine chianpcsy, 


whieh could hav? been attrib. ted to ionizing radiation. 


The result: of medicoebiolorical investigations on 
svace. hipesatellites enubled to draw a most im-ort: nt 
conclusion. It was recognised, that svaceshio flircht alon- 
an orbit below circunterrestrial radiation belts arc safe 
for hichlysor;anised sveciner of animal vorld. Uesults of 
bioloric:.1 exveriments were used fore resolving the question 


on possible endurance of Slischt conditions by a mane 


Gn the onsis ef this, snd also teking into account 
results of la. ratery investirations, the conclusion of the 
yosi-ible flight for a man without any harm to his hexlth 
Was diravne 
or 


Preparntian GH Acenene 


The firot space flirht covld be accom lished only 
by o tian, whe, recognising tho enormous responsibility of 
the vcroblem facing him, consciously and voluntarily arreed 
to pive all his pover and hnovledre, and -erhans even life, 
for the accouplishuen’ of this outatunding feate hour nda 


of soviet citizens = vatriots of their motheriand, of most 


diverce ages and vurofessions, hive expressed thei. desire tea 


Accomzlish the snace flicht. voviet seientista were feecd 
with the problem of scientifienlly founded teleetia: Go” ine 


first sopacemen from the huge number of decirous aeriions. 


In spoce flij;ht the men encounters effect of a vhole 
complex of external factors (acceleration, veirhtlescness, 
etc.), considerible nervous and emotionnl tension, requiring 
of a man mobilization of all his moral and physical faculties. 
i.oreover the spaceman has to retain hich efficiency, ability 
to orient himself in the composite environment of the flicht 
and in the case of necessity to take over the spaceship 
control. «ll this determined hich demands to the health of 
the spacemen, his nsychic qualities, level of his rener::1 and 


technical nrevnration. 


These qualities are most fully combined in the 
flyer's profession. the activity of the flyer sl-endy 
determines the stability of the nervous and ewotienal sphere 
of the ming his hich will vover, sant this is snecially 
imsortant for the first space fli;hts. In future catersory 
of persons, taking mart in thece rli hts, undoubtedly should 


ond could be considerably extended. 


In the setting wo of a frau of siacemen conversation: 
vere conducted with a crent number of pilot::, wishin to 


accomplish the svace flirhte The most orcenred of then pacced 
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n thorough clinienl ene poycholopdes] exnamiectian, “he ain 
wi thio examination was to determine the state a” health, 
define Intenc defieieney ar lov stsahilite of Ene orpounaan 
to individual factors, tysic ld of the fortheoninws “lish, 


to estimate the renetion:s of « nan under the esfeet of the ce 


factors. 


“he exauination was conducted with the use of a 
number o: modezn biochemical, physiological, electronhy:io- 
logical »nd psychological methods and special functional 
tests, enablin, to estimate the reserves o- the main physio= 
logical systcms of the oranism (inve:tipation in pre.sure 
chanber vith considerable rarefaction of the air, vith 
beronctric vrecsuce differenti:l ond axyeen breathing at 
hirh pressure, centrifuge investigntions, ete.). 


investigation 
“he imoortant stice woe the psycholevicaY, “i ceted 


toverd defiring persons with the bent memory, -uick thiniing, 


netive ensilyecvitchin, attention, camacity for juick ccquiring 


of exact coordinnted movementse 


as a rerult of clinico-physioloric.il examination a 
froup was forued, which besan in-lenentstion of a srecicl 


education ops orem, treoinin en specicl stendo ond troiaing 


tug, iuitatior dno eurfoee sod Tlyinge candition: Yectars 
o: the svace Flishte vitultanesucly deterninustion uno rode 
av individupl reaction. of orranicm to efltect 9° the dniteted 


factorGe 
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the erarean at noeed1l cducatinn ueve decdi:ned var 
nequaein by the ecuncenen 9° regnired intonation on the 
miin theoretios] amentions, comectec vith the vroblean of 
the ferthcomin flipht, ond olse practienl exverienee ju the 
use of wquipment and instrumente in the Goace cabine Vhis 
nrocram vroviced for the study of vrincivles of the rocket 
and space technicue, construction of snaceshi»v, snecial 
questions on a:tronomy, reovhysics, fundamentals of snace 


nedicine. 
The set of svecinl trainines and tects included: 


= Slishts on planes in conditions of veiehtlessness}3 

© trsining in a model of a apace cabin on special 
trainins anpnvaratus; 

= prolon ed stayingpa specially enuisped cound-»roof 
chenber3 

© trainin.: on centrifuge; 


= parachute jumps from vlanese 


Durine the svecinl training some sue ctions of a 
Manned space flirht, in particular those connected vith the 
norrishment «! the svaceman in fiicht, his clothes, oire 


repeneration oyotem vere reocelvede 


vuving the vnlane flight: individual reac loms of 


the snacemen with the effect of weirhtlescness ond trancitieon 
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from ved onthenpuwsin to averstro-inan uece chbuerwed, le 
penidbi lity waa etigdec oo cndutedadap eee. ose oan, 
taking water ond food, ete. Phin enabled to amivey so uatiber 
of impertont cueshions on nascdible nebiors of a mu. in 


condition; of snace fli;ht. 


It was established, thet all the selected sinecneu 
endure quite well the st.te of veightles:ness. bLarcover, 
it wes shown, that under the conditions of veirhtlessness 
lastin,: unto 40 see. it is quite possible to tohe fluid, 
semifluid and solie rood, in:lement:.tion o. “ine coordinatinn 
acts (writin, vurvoseful wovenents of hend), maintenance of 


radioecomanication, reading, as vell as visual orient: tion 


in svace. 


Tyreinine in the soeel of a syace etbin ond on the 
rvecinl trainin: apooratus vas conducted in order to study 
the equimment unc insteunent:: of the cybin,g ovrforming 
versions of the flisht's asoicnunent, adavtation to bedi: 
in the real suace cabins sonstructed for this cursese vos 
a special trainin, apparatusestind, which by means o! 
electronic iMitatans wade it possible to reproduce chun ce, 
covrespondin: to those in the flirht.e ‘whe action of the 
pilet corresvondod to the reol oncig Phere vere dite cious 
o! omercvency @lishts and training of ciescemenm dim aetiouc, to 


7 


be taben in » situation Like tiete 
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the main objeet of invectirnations during the loner 
eonfinement in the soreinlly eyvipped soundeProo? chauber 
wis dete mination of the nervous and paycholopienl stability 
of the spaceman curing its »vrolonred confinement in isolated 
space of Limited dimensions, in solitude with no externil 
stimulants. In this case the time-t:-ble o. the day and meals 
were arranved ginil.:r to those, which would exist in the 


reul flircht. 


DA 


Tne mreat sphere of vhysiolorvical investivaitious, 

as well as the snecinl psychoephysiolog¢ic3l methods enabled 
to define people vith best indice: in accurney, cle-r 
implementation of assijinacnt::, having 2 snve cinble emollone 


allyenervou:: sphere. 


< 


In the trvimin oor centcifa eg, iv het chanser the 
determination “a: mece of indivicusl encus :. hy. Tan OLAS 
of sosres‘ontin eftects, their influence seo ctucies on the 
course of the main vnhysiolorical function:, sue. tien. were 
decided of enhiuncin: 2%. bilits a2 orcanist to ore Po ctear 
of extern i] wetine. wooo dt at ime "is ties 78 
fixed, thet the cuscenen omc Trish eb biaeu Beat 
the above fneters, nermoome wee defines, whe vith teow foie 


ee ar Tees : fi 
tests better thon atheorce 


Vurin tie oer chute trodnin e@ eh coceean cs seiniie 
shed come score ov jum oe ste hysie 2oie ind: ef vu 


Bspacerien pray bes Gar ae fom Jeet As. dnd ean 
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exercioccs, «he olaaned  roinine te. ecnineted ta dng into 
consideration the individual eharactcrii:tiea in the nhycicel 
development of each spaceman. ‘“he morains exercizes weve 
concucted daily for an hour «ith the object of peneral physical 
vrepar-tion., ‘the ahysical tr:inine wae directed to enhining 


the st: 


bility of orranism arcinst the effect of accelerations, 
develoning, and perfectin:: habit of free control of the body 
in spacc, enhaneinr the canacity to withstand prolonred 


ohysical strain. 


the physics] training wos conducted under a constant 
medicnl supervision snd combined especially selected gymnastic 


exercises, gam s, divine, swirniin. ‘ne exercises on special 


“A pAPAtusSe 


Cn concletion of the geeeial trreining procran direct 
orenaration was orreniced to the fortheonin: space flirht. 


swhis included: 


@ study of Tlicht ascisuments, landire aren mans 
vilotin: instructions, maintenance of radioecomm- 
nicrtion, ctc.3 

= ctudy of emercency ration, thei: use in locality 


after londinp, ctuey of redio bearinn systen, etces 


= te ts on eentrifure in spnce cuit at the venk of 


expected overstrain; 
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- prolonred toste in the model of siiace cabin with 


the use of all the life supznort cyctems, 


aGia result of the educution und training work 2 froun 


of spacemen ready for space flight wac selected. 


Plightelujor Yu. ie Gagarin wac selected from the -roup 
og: Sspacemen for the first in the worle manned svace flirht. 


A remarkable »voviet man Yu. 1. ‘iagarin was bo-n on 
the 9 of harch 1935 in the family of collective-farm wo kere. 
4is dream since lon. was te become 2 pilot. ilavinzs finished 
in 1957 the Orenbure aviation school and obtnined a licence 
of fichter-pilot, Sues. Gaccrin served in onr of the sections 
of the armed Force:: of the Soviet Union. «at his insistant 
reyue:t he was included as one o the candidstes for spacemen 
and passes successfvily the selection. in the »oreparation 
of the croup of the soacemen Yu. a. aparin was one of the 


beste 


Yue ae taterin hes fully justified the hirh trust 


to be the first in the vorld nilotecosmon ut. 


The first soace fliyvht. 


Ne ote ED 


“he spaceshiv "Vostok" tookofi on the 1 of «woril 


1967 at 9 hours O7 minutes ioncow tine, 


Yh-ourhout the wisle period of Llaunchin:: the 21lote 


cosvonint Yu. se aacarin continued redioeteleshone conmmunic: tion 
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With the eoutiol center o. the flirht. Durinre this 

period the Gpacemun f:1t perfectly well. IHHe cleurly fixed 
variations of the overstr-in and the separation moments 

ef the carricrerozket stares. ‘the noize in the space cubin 
was noLabove the noise in the cabin of a jet plane. cven 
durin; the period of launching Yue’. Gacarin could observe 


the earth in the illuminators. 


Sontrol of whe shin's ecuisment, orients:tion and 
descent tas automatic. IJovever, in the case of emervency, 
the spaceman at his own wish or on coumand from the esrth 
can t2ke-over the control of the spaceship, determine its 


position and land in a selected area. 


whe weirhtlessness von felt vhen the space=ship 
entered into the orbit. .«t first this state was strinzse 
to the snacemin, but soon he beenme used to ite Throu‘hout 
the whole weishtlesiness neriod ue ve Unmirin felt quite 


well, his efficiency was fully retained. 


In accordance with the asoicnment and the flight 
»rogrem he watched the verfornance o° the ship's equiyment, 
maintained continuous coruunicition by radio tele chone ane 
telepraph with the eurth, comlucted observations through 
illuminator «and ortical orientitor, made reports to esvth 
an recorded the data of the obnservetions into lor book und 


tapeerecorder, took his neuls and watevte 
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‘the earth's surface wiG clearly visible fron altitudes 
upto 300 km. Shore lines, big rivers, surfecre relief, forest 
masses, clouds and shadows from clouds were clearly defined. 
While flyinr above the territory of our country Yu. A. ‘iagarin 


Baw mauses o: farm fields. 


The sky was absolutely dlack, -+he stars were 
brighter and more clearly visible, than from the earth. The 
earth has a beeutiful azure halo. “he colors at the horizon 
vary from pale-azure, through azure, blu, violet-to the 
black color of the skye Un coming out from the shadow a 
bri;hteoranre color coul be observed at .he eurth's horizon, 


which thereafter chan:ed into :11 the colors of the rainbow. 


The automitic orientation system wos switched at 
9 hours 51 minutes. after the exit from chadow the systen 


searched for and orientec the ship on the gun. 


Ait 9 hours 52 minutes Yu. on. Gagarin, flying in the 
area of Gape Horn, trensnitt’d one of the messn, es about 


feelins vell snd about the nortal performance of the equinmente 


at 10 hours 15 minutes the automatic nrorcrromin: 
devise issued conmene for the prennition of equi-ment for 
switchin:: on brake wotore st this moment the spaceship vas 
aporoachin: african and routine mecrage wen received from 


Yu. a. Giagarin on the course o° the fli-ht. 


at 10 hours 25 winutes: the brake ustor was ewisched 
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on and the spacechip chanced its path from the orbit earth 


satellite to the descent triujectory. 


at 10 hours 35 minutes spaceship bevan its entry inte 


the dense atmospheric layers. 


Havine comnleted the first in the world svnace 
flight with a cosmonaut on board, the snaceshipesutellite 
"“Vostok"’ landed in vsrescribed area at 10 hours 55 minutes 


Woscow time. 


after his retusen from space fliv-ht Yu. 4. Gararin 
fecls very well. No disorders vere detected in his health 


Stutce 


the first in the history of mankind snace flight, 
accomplished by soviet cosmonaut Yue’. Gagarin on a spaceship 
satellite "Vostok", enabled to draw conelusion of enormous 
seientific sipnificance about the practical vo sibility of 
a mouneinespace flichts. It hes shown, that a tian enn nomunlly 
endure the conditinn, of cpace flisht, orbitel entry and retorn 
to the enrth curface. This flicht has oroved, thet in 
conditions of weirchtlessness a min fully reteins hic efricicucey, 


movenent coordination, cleurnse eo” thintinre 


The Mickt lus proviced extrenely velunhte d-ta an 
the con:truction smd equivnent cerlornance of the spaceship 
in flirht. “he correctness av seientifie ond teehnic 2 deeiuionn, 


an which if: construction uns founded, vnc fully confirned, 
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alco confirmea wi: the erlichility of the encviereracket 


rnc conntructive per“ection of the snnecchi; satellite. 


Hence ve hive the meons fer a miuneinespace Tli:hts. 


The firet manned space flischt opens out a new - 


sonee ers in the history 02 minikind. 


whe tine han come to put into sractice wrojects, which 
previously seeme) fantastic, = tine to construct extraterrestrial 
seientific st:tionseloborntories, snace voysres of a man to 
the moon, to mars, to venus ane other olanets of the solar 


systen. 


Yhe new svece ern in the jnostory of rmencind 8 is the 


era of colo..s:l expansio:, in the sphere of life and activity 


of m.niind, era oF congue:t by a min of the circumsolar s7uCe. 


“yravda", 25 april 1961. 


Daveli UP wdbuGes dail 
SS ee 


Genernl meeting of the academ: of uciences 
Uso, dedicated to the first manned snace 
fli-chte 


attentive dan aa eedonerte Tomato tae seen a ate 


a gener. mestines of° the acadenuy of sciences Usual: 
wis held yosterday in the i.oscow Vln of scientists, 


dedicates to the manned sonce fli: hte 


the introductory secech was nse by he Ve neldych, 


the newly clecetou Perecident oc the academy o sciences Urs, 


wo 705 = 


and wae uarnaly preeted by all the present. 


speech by the Fre: ident o! the 
academy of sciences Usoul. 


Comrndes! Gn the 17 of anril 1961 the whole vorld 
witnessed an outstandin: event in the history of mankind = 
the first in the world space flirht of Yu. vn. uagarin Soviet 
pilotecosmonaut on a soviet cpaceship satellite "Vostok". 
This even’. marks a creat lanmark = penetration of a man into 


space, 


In frontof wankind now opens out an extensive 
prospect of space fli hts, mastering of the solur system 


planets and the study of the universe depths. 


@he successes o the sovict Union in the mastering 


of space are recornised by the whole vorld. 


Gn the 4 of Ustober 1957 the soviet Union launched 
the fir::t in the world artificial earth sateliite. in 
Novenber 195? ani in lay 1958 the second and third curth 


satellites vere lnunched, 


the launchin of these satellite: Lliiid the foundution 
for systematic sponce inve:. tigations, ennblec the soviet 
scientist: ond @Cesisners to becin cettine reeds foe oo mone 
inesnace fli;hts and onensii the .o ibility of interplanetary 


conmunications.e 


4ipht from the start the work of soviet scientists 
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and designers wan directed toward the conotruction of 
powerful carriererockets, capable of placin: into orbit 
heavy ctatellites and to accomplish space flisht: of 


larre objects. 


Unly due to construction in our country of »xowerful 
rocket engines, very precise uystens tor the control of 
rocket flirhts and hich constructive perfection of the 
rockets themselves wos it possibie to prorress raosidly in 


the masterinr of the outer space. 


1959 wos marked by further forward stevs. Soviet 
Union during one year has launched three space rockc.s. The 
first of these became the firct artificial planet - satellite 
of the sun. The second along a precisely calculated trajectory 
reached the moon, brouzht to lunar surface scientific 
instruments and delivered vennant of the woviet Union. the 
third placed automatic interplanetary station into lunar 
orbit and made it nossible to photograph liunir surface, never 


seen from the earth. 


The flight of these rockets inticutes high perfection 
and accuracy of the Soviet automatic control cystems, perni-= 
ttine sutomatic placine o: the last rochet stares into 
prescribed trajectories. “lhe implementution of these 
trajectories: required inpartinj to the Inst stare velocity 


of about NOOO n/see with accurncy of unto 5 m/sec end to 
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give the initial direction of the flisht with accuracy 


into « fev anpulsr seconds, 


she next svep on the vay to penetratine into the 
depths of the outer space won the launching in the soviet 
Union on the 12 Yebruary 1961 of a venusian orobe. In 
this case our scientists and enyineers used 1 new urincinle 
for placing a space vehicle onto the interplanetary way e 
takeoff of controllable rocket from aboard a heavy earth 
satellite. This takeoff opened out new rossibilities for 
the interplanetary flights, since in this case the need 
is eliminated for selecting definite period ror the moon 
shots, there is the possibility of launchinr heavier space 
vehicles townrd venus and other planets, the restrictions 
are eliminatcd, connect :d tiith the fact, that not every 
takeoff point on earth is similerly suitable for realization 


of the flircht. 


Development in the syhere of rocket techni-we 
enabled scientists and desivners to berin construction of 
spaceships satellites for a manned space flirhts. In this 
they had to overcome difficulties in resolving: a number of 
most composite scientific and technical probleme: construction 
of automatic orientation systems, specinl devices: for hich 
accuracy of prescribed maneuve:' o: the svacechip in orbiting 
(velocity decelleration of trajectory correction), con. truce 
tion of a relinble system for descent of the snaceshin to 


earth, thermel control, repenerntion, conditionine: cyslens, 
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enoblins: a pr lonred ctuy of a men in onace. 


Muria, tie lsat three yeas. invectipotion. on ooteliites, 
space rocsets cna coxeechip fateliite;: oroyided in entirely 
nev informition about the unoer atmocohnerie lavers, cuter 


epnce Surrouncin; the eorth, ané internlanetary oyuce. 


Yiscovery hes been mole of the external rodiotion 
belt of the euvth, which consist: of char-ed particles, 
captured by the micnetic field of th: ensthe It h-s been 
ect blished, th: t the outer most »ortion of the radiation 
belt extencs: to a distance ov “bout 70-100 km from the 
earth's surfuce. Un the othor hend, it ues found that she 
"offshoots" o° the externul ant intermal reciption pelts cone 
doun to altitudes 2O0!0e30) Ln fren the earth's surface. vhe 
intensit, @istribution of the cosunie graye ls act snovn 
throurh ut the ulobe at altitudes of 509 km and detection 
made of separn.e consider tle intensity increments, in 
partic:lLoar, the snomaly in the southern rortion of Atlantic 
Ucenn. filet Geena were abtcined® on the comoorition ond structure 
of tie er cthtis atnoaphere. ftowe found, thet the earth's 
atmosvlere extendas os on "corona of hydraysn atoms considere 
sble further, the: vveviousir ascuncd, Uoncentration trend 
af chased perticles (electrons nd ions) is new known to 
altitudes oF about (0,000 km, which is of enermous oisnifie 


canes for fie avagacation ctudy of redioeravebe vib wee 
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obtained on the den:dt of winiter dn the interolonetary 
apaen and for the firet tine the Slwa was recorded ov 
Ghorped anrkiclen, ejeeted by the sun. dnmco tent intare 
waatien Wes Gbtoinei of the chemieccd comeonition of the 
winary cosnic ridistion ond shovteunve racintion o* the 


GuNe 


enace rocnets hive beoupht tour the ate, unuttaine 


able for centuries, on the srosertic: of remote outer 


G 


space, on the absence of lunar magnetis:, sbout the surface 


of the other side of the moon. 


Investirntions on satellite: and space rockets one 
out fusther crester vrosvects in the study of circumterrestrial 
smace, “Lanets of the seler system snd rerate denths of the 
universee venctruction of satellites - astronomical observae 
tories will enable to obtain new data on the planets, sun, 
Stars and nebulae, will open new possibilities in astrovhysics. 
svace rocietc “1111 deliver autom:itic scientific stations to 
the moon ane the nearest clanete o° the solsr system and will 
rrovide new information about theis structure and ochysical 
properties. The possibility is beins opened for the study 


o: life foru:. in the new vorldse 


wven now the u.e of the satellites: crovides: crect 
possibilities for the notional economy. there will be a 
neyvowsy for resolvin,: the sroblem: of veuthnes forecast, of 


the utate of donogphore, con service. vonstruction of 


Ps 


Petrinslnator seathellite : csc couwmndenhion gutetlite:. will 
roadiealiz incrave rodio om televiciou tree riisctenc: thranche 
out the lobe. fhece will be only che caret phen dn tude: 


direetione 


The Tnunchins of the firs bh shaceshinesoteLlite in 
May 1960 initdis-ted the ovocerinmental incrovement ond checsing 
of the reliability of the spaceshior systems vor the manned 
flicht. The subsesuent lsnunching of the spaceshins satellites 
with animels and mannequin of 45 man tive given an assurance 
to our scientists and desijpner:: of the nos:ible flirht of 


a moan on the spaceshinesntelliite and his: safe return to 


earth. 


Cn the 12 of asril 1961 the brave son of our nothere 


vw 


lind, vilotecosmonaut Yurii slekseevich Gupirin accomelished 
duriz: 108 minutes: an invetous unm) triumphal space flicht 
around the enrth on @ snacechin satellite "Vostok" canetructed 


by the creative penins of Lhe voviet sae-le, 


Shis. FEL Wt comees acduiee tion and rejeicine: thr ouch 
out the vorlde dhe Vo of soil od eas the fir t n 


the esoch of the aiin's -snctestion into the otter acer, 


cr 


Gopevin's Tlisht hag onenel an ers @ vet orate: 
comiunic: tiene Lb croves the vossibttibs . 0 err curve tas 
inhcbited sntettites ond interplouethry: otebisen, ihe 


for conetruction o whichis Parsee cf by our pret country= 


iWin oeite Toiolkovskii. The soviet veople have ovrred to 


St de od nbfdesui, tho ¢ the Faro t peng cho cre rie 


Wiehe: cavee Plihay 2. ovis tine ued ob Lise Pow 
Phish van on o vowieb apoee de Gate lhe. the oo rmope J dye 
cmb’ ie of All eamuntebens Mon Geohi “bs bly - tinted this 


MLisht aconoew daveluabls contedvition ol the saviet oegol: 
Or neose yd orecre sj a iver boos Sho hietorte 
veorbn ane code dena arched he the uasie tue crestive 
renius xenwer a she ceviet neoole, ven for the first tine 
builteun a socinlicts society one is Pirmly croacressins on 


the Woy @° beileinve: cemmunisn ander tac leaderunin oF the 


moot fopvare posty in the world e somimmist -arty o” the 


soviet Union. 


allow me to oom: the cenerrcl meeting o@ the acuceny 


of vciences Usonk, deciceted to tue firct mumeinecpace Flioht. 


sherenfter the scientists listened to resort of 
acacgenician ves. ‘a conravov on the preparation oF maneine 
space T)ischt. he sneaker tice : beief hictoriesl revi: 
o° the devetoorent al these tive ctisstions, berinnine fron 
the verticel Taanehine ac rege ei. ie clecerbibed the en acne 
vivnivierncee o. the fiest ame ouwbee ment soviet ortiliciol 
eavth ooteliates ain che inve. tap. tions of the outer voit, 


hiph cuslity of ve cesoch,  -@cergin ond other cxsbeusy 65 
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velloas the Lite ow. avt yates, ceyeloourd buy tie 


eoviet snecinlintsre 


Cosmo: uncovers it: mvsteric:. 


the acadenicion Blhusunravoy mentions! cone nev 


achievement:: of woviet science dy the crhere of sconce 


physics. 


Seriuniac: frou the 2 of duna-ry 1959, in every 
flisht of voviet space rocie ts: radiation wes investivsted 
at great distances from the earth. Detected by soviet 
scientists the so called e::terrnal racintio: velt of the 
eaeth was investigated in detail. wstudy of the com-otition 
of particles in the sones vy means of various scintillation 
and pacedischarginy counters, carried on satellit¢s and onmuce 
rockets, made it woscible to fix, that che exte-rsl sone 
contiins electrons: of consiée cable en roy u:to & tidilier of 
electron=volti:: and even hi here ith cecvler.cion they 
buils un in the shells of cosecships a hicheimosensity oierciny 
seriyse Yurine the flishe of venneian prohe deteonination 
wes mide or the averace enerry of tere aerava ot 20 to ho 
thousand tim from the eorth center, cononocine: about 120 niloe 
clectronevolts. “nis mapritude voried Little - it. itive eh ure 
in dictance, which ennbles to jucve, tiet there bom con tent 


ener ¥ Spectrum of electrom. in tuis rerion,. 


aven the first investigations huve .hown inatability 
of the external radiation “one, shiftin of inteneity pews, 
connecter. with moarnetic storus, induced be the selur corse 
seular flux. «he list meauurenents Prom the venucian probe 
hive chown, thet althourh nearer to earth there c.c-e changes 


in intensity, the outer boundary of the external 20one with 
calm state of magnetic field remz-in*2 practically invariable 
for two years both in intensity and in spatial arranrement. 
Investigations of the last yencs have encbled also to plot 

a model of the ionized paseous envelone of the enrth on the 
basis of exnerinmertoal cata for a veriod, nearest to the peak 
oc the solar activity. ur investigations have shown, thet 
at altitudes below thousand im the nain role is of atomac 
oxysen ions, whereas from altitudes: between one and two 
thousand km in ionosphere the predorinance is of hydroren 
ionse ‘he extent of the outer most re;ion of the ionized 


gaseous envelope o” the earth, the so called hydro;ven 


"corona", is very prent. 


Datn processing of measurements, conducted on the 
first soviet space rockets, has shown, that at altitudes 
aporoximately 50—75 thousand km beyond the external radiation 
mone is a flux of electrons with energies above 200 electrone= 
volts. his vermitted to assume existence of the third outer- 


noct sone of chriryied orrticle. with hich flux intensity, but 
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lover cnerry. wfter the Launching in Lareh 1960 of 
american space rocket "Pioner VY" data ve ne obtained, which 
confirmed our assumptions ahovt the existence of the third 
zone of charged particles. ‘This zone, conarently, forms 
due to nenetration of the solur corpuscular flux into 


peripheral regions of the earth's magnetic field. 


New data were obtained in relation to the spatial 
arranrement of the earth's radiation zones, a region was 
detected of the higher radiation in the southern part of 
iKtlantic Ocean, which is connected with corresvonding 
magnetic earth anomaly. In this area the lower boundary of 
the internal radiation belt of the exrth comes down to 


2502300 km from the earth surface. 


she flichts of the sacond and the third svaceshine 
satellites »rovided new data, which enabled to comnoce 
distribution mav of radiation in the intensity of ions above 
the surface of the Ulobe. (he speaker showed this map to 


the audience). 


For the first time currents, induced by yositive 
ions in the composition of solar corpuscular radiation, were 
Tecordec outside the magnetic field of the carth at a distonce 
in the order of hundreds of thousends kin from the earth, by 
means of charped varticles tureeselectrode traps, Pitted an 


the seviet soace rockets. ~vnecially on “he venusian crobe 
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trapoe were set un oriented on the sun, one of which meant 

Tor recordin of solnr corsusculir radintion. On the 17 of 
February, durins communiention session with the interolanetary 
station, recordins wes made of its passare through concider- 
able flux of corpuscles (with density of about 10? particles/ 


ca 


Sqecm per second). This coincided with the observation of 
Magnetic storme There tyre of exreriments provide the poss- 
ibility for fixing quantitative ratio between the peomagnetic 
disturbance: onc intensity o2 solar corpuscular flux, Cn 

the second and third spacc.:hipesatellites cuantitative study* 
was mide of the radintion danser, caused by cosmic radiations 
beyond the earth's atmosphe wt. ‘he sane satellites were 

used for the chemical comnosition invertigation of the primes 
cosmic radiation. “he new equipment, carried on the space- 
ships satellites, included photoemulsion device for exposure 
and develovment directly on board of sprceshin a stack of 
thickelayered crulsions. -he obteined da'+ are of hich 


seientifie valve for clucidatin: bioloviecal effect of cosmic 


radintionse 


Yechnicnl vroblems of the fli-ht.e 


rherearter the sneaker nentioued number of orineioe. 
problenc, which ensue’ the manned sa ce Plicht. arinarily 
it was neceisary £o recelye the »vroblenc on the methods for 


the placing into orbit of » heavy syeceshin, which rejuired 
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a sowerful rocket. Yhis rock: -'e Bede iioveves it uns 
insufficient to impart to the spaceship velocity, exccedin;: 
the orbitnl velocity. Wich precision was also required 


for the cnaceship's enterin; into a prescribed orbit. 


It shonld be kept in view, tht demand for accuracy 
in orbiting will hence increase. Thic will require trajec- 
tory correction by means of special propulsion systens. 
added to the problem of trajectory correction is the proble 
of directional chan7e maneuver in the flirht. path of the 
spaceship. ‘he maneuveres could be accomplished by meuns 
of impulses, tr°ensmitted by jet enrine at individual svecially 
selected branches o° trajectory, by means of thrust acting 


for a long time, to build un vhich the application is made 


of ion enrines or plasma jets. 


is an example of maneuver it is: possible to point 
out transition to a higher orbit, transition te a lover 
orbit, entcrins the dense atmospheric layers: for deceleration 
and landing in a prescribed aveae The latter tyne of 
* . 
Maneuver was used in the landing of soviet spaceshios 


satellites with dogs aboard and in the lewndin: of spnecshin 


satellite "Vostok". 


Yo accomplish the maneuver, implementation of a 


Qhunber of mensurements ond other aims it is nececa: ry to 


ensure the stabilis:tion of the spaceship satellite an’ ite 
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orientation in cpsce, maintsined for a certnin time 


interval or chanced accordiny to preacribed pro;ritie 


Vassing: on to the oroblen of returning to earth, the 
speaker paused on the followin:: questions: velocity decelee 
ration, protection from overheatine with the movenent in dense 


atmospheric layers, ensurine landing in prescribed area, 


Deceleration of spaceship, recuired to -;uench cosmic 
velocity, could be implemented either by means of a special 
powerful propulsion system, or by brakin;: the vehicle in the 
atmosphere, ‘Yhe first of these methods requires very high 
reserves of weight. -he use of atmospheric resistance for 
deccleration makes it possible to manage vith conparatively 


low additional vei:ht. 


‘whe set of problems, connected vith the cevejoonent 
of yrotective coatins with deceleratior of vehicle in the 
atmosuhere ont entry with overrstrain bearable for oa hunan 


organisn, i: a very composite scientific and technical 


vrobleie 


Vi;orous development a: thie norce medicine set un 
the question oF biolorical telenetry as the basie means of 
medical checkin:: and seientivic medical investiration durin: 
the flirht. whe use of radioetelemetry inpases tm opecirie 


imprint on the method: sad techni we af pelico-binloric:nt 


duvestiention., oinee the enntcne ui, carried suanrd the 
soaceshios, hes to bave a number of roquicemente. it 

should have very low veiiht, sini] overall dimen:ions. 

Its power consumotion should be mininuu. i.oreover the 
equipment abourd should have ctuble cersormance in -ro;lsion 
branch anc with descent, when the vibrations and overctrsains 


are activee 


» 


‘she tronsducers of ohyoielosie sl] oarsgeters inta 
eleelLvie signals, should be very small, estimated for loner 


service, “hey chould not cnuse any inconvenience to the 


soaccnman. 


The widesprend anplication of ruliotelenetry in 
space medicine force: the investigators to pay serious 
attention to construction oF eyuisuent, onc also to coor- 
dinntion of” the volume of resuired information with capseity 
of rndio channels. vince the new orohlens facinir sonce 
medicine will result in further deepenine of investigations, 
in the need for considerable increment of recorded parameters, 
introduction will be requires: tor Gystems, menorizin: 


information and method: of colinge 


In conclusion the sveaker pauced oo the omection, 
na to why the seleetion fo the first suse: voyswce wou Ue 
eurch orbitimre Vite ta vecioive step an the ponterin: 


of the outer space, It crovidee for the investication ar 
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the flisht duration effect on a man, the pvrohlen wes 

hedng resolved of sontrolied flisht, entry into dense 
atmospheric layers anc safe return to eorth. In conparison 
with this the flicht accomplished recently in the los is 

of low value. It could have been of sipnifieance es an 
intermediate version for the checkinr of a man’s stite 

in acceleration, with overstrain durin: descent; but after 
the flirht of Yu. a. Gagarin there was no need for this 
checking. In this ex-eriment the predominance was of the 
sensation element. “he only value of this flirht could be 
the verformance checking of the systems for entry and lande 
ing, but, as we have seen chechin,, of similar systens, 
developed in the Soviet Union for more composite conditions, 
was relinbly carried out even before the first manned s ace 
flight. “hus there e:-n be no conmarison between the achieves 
ments in Usok on the 12 of april 1961 and vhat was achieved 


until now in boa, 


and, saic the acadenician, no matter how the hostile 
to the soviet Union peorle abroad tried to minimize our 
achievements in seience ond technisue, tue whole wosld 
pronerly anvrecintes the-e achievements and cin see, bow 
far ahead is. onr country in technics] pro-resse Tovas 
personally . witnecs vith whnt enthusiasm one wairation 
the manses of Itelinn pwennle have cwreeted thoomecia: er ubwut 


the historic flirht o7° ous first spacemane 


a0 ws 


The flicht was exceptionally succesoiul. 


the academician «.i-.vigakysn Gooke om tiie 
biolorical vrevpleme of the sonce Tlipht. de deceribed 
the main stages in the develomuent of soace biolory and 
suunariced sone of the results o. biolocicnl invectipjations, 


connected with space flishis. 


The speaker cite. n:licoebiolopical characteristics 
of Gagarin's flirht. JBaronetric pressure in the enbin vas 
: ; Saar: - On ‘ 
maintained at 7502770 am j:, temverature at 1982 OG, relative 


humidity at 62-71%. 


During the vreestart period, approxinctely 30 iinutes. 
prior to take off of the cpaceship, tue heart beat rate eis 
6c/minutes, resviration rate = cl. three minutes vrior to 
takeoff some emotional tension was noted in the increment 
of pulse unto 109 beuts jer winute, the respiration rennined 


even and stendy. 


at the moment of takeoff and pradunl acceleration 
the henrt beot rote increase upto abont) ver ninute, 
resmiration rate vas ech, Variations of physilosical 
indices: in sropulsion branch, accordine to dati of teleuwetric 
sccoriinne of electrocardiosrims sand pnenoprans, were vithis 
the tolerance liinit:. -f the esd of prepalrion branch the 


heart best rete was dewn to 100, ane af rescirotion - We ri nute. 


a 


In other words, these indices resehed values, tyniend of 


the nenrent to tokeoff moment. 


with transition to weirhlesoness and the flict 
in this condition the indices: of the eardio-vascular and 
respiration cyntems subsesuently anonsroximated the initial 
values. ‘thus, even at the tenth minute of weishtlescness 
the pulse rate reached $7 beats/minutes, o° respiration = 22. 
The efficiency was not disrunted, novenents retzined 


coordination and the required precision. 


On the descent path, with deceleration of vehicle, 
when the overstrain was active again, brief, quickly passin; 
periods were noted of increesed respiration rate. However 
even on the anvproach to the eartu the respiration became 


even, calm, with the rate o: about 16/minutee 


Shree hours after landine heart beat rate conposed 
63, resnirntion - 20/minute, iete quite nornal 2or 


Yuese Gagarin. 


all this sroves, th:t the flisht wes exceptionally 
successful, ceneral feeling of the spaceman at every broench 
| ne 
of the flight vas antisfactory. Life sunport cystens 


operated normnllye 


In conclusion the speaker mentioned the moct 


invortiant oroblena of corner biolowtye 


"Pravda, OO bay 161. 


Pau, Veh big Ua ots Bice dasbiloie a 
Gi SPaC sib ia aba Das VCR DU) 2" 

On the G6 of auruct 1961 unother spaceship 
"Vostokec" was launched in the Joviet Unicn into earth 


orbite 


whe spaceship "Vostok=£2" is piloted by the citizen 
of the Soviet Union flirht Hajor comrade Titov Ilerman 


Stepanovich. 
The taske of the flijht are ; 


- effect investigation on human organism of 
arolonced orbiting and subsequent descent 


to earth surface; 


- efficiency investiration of a man during 4 


long period in conditionc of wei;htlessnesss. 


accordin. to preliminary dat: the spaceship satellite 


was placed into a preseribei orbit of the foliovine yvarunetercs 


= nerijsee dictunce 170 hu3 
e anoyec distance [57 lias 


: * : ‘ -)O-- 
- orbitel inclinscien « 64°55", 


Vhe dnitial orbitine sssiod of the woaceshis 
satellite is 80.6 minutes. he ceishh af "Vontab eo” oithe 


out the last etece of enrrieecerocket is 49%1 Ere 


a twoevay podioecommunication has been established 


& maintainess vith the oiloteeonmanaut canrade Titov. 


= 
[js 
ps 


The pilot's tronemissionos are on frequencies 19.700, 


20.006, 145.625 merocycles per sec. 


The spaceship earries also tr-nsmitter "sipnsl", 


opernting on frequency 19.995 mennevele:. ner seconde 


the life sueport systens on board overate normally. 


Comrade Titov Herma stepanovich is feeling well. The 
flight of the soviet spaceship controlled by « man, vroceeds 


nornallye 


Gavo coumiunigues on further flight will be rerularly 


transmitted by all the radio st:tions of the soviet Union. 


wai LNT OF ese Dt FRIG UO DRirstir, 


Denr comrade:; and fricads! 


The honour hee fallen to accomplish another flirht 


inte tne universe on soviet cpnceshin “Vortokel". 


ite is difficult ta exprese in cords the feelinrc 


of joy and pride vhich fill me. 


we, the soviet paoels, are sreuc ar tHe foot, that 


our beloved motherland has avened ao onet epa ain the moctering 


17730. 
- Pl 


tecupded o: ido cacheres, The Oometewete: Lie hen Sul 


mene hia “Vockote. (cn route Gi oe ay cea rue PLL ate 


Me wer apace fli hi, chdeh 4 om te acesn dish, 
L deddenate to the anil convention of emp ova, Gere Mt 


t aPrtye 


at thece mimites 2 vonkd Like onse cei bo teak 
the Centr .l vomuittes af diac Lenints barty, vovdet 
Government for taeir tract in me ond to ascuce then, tact 
I shall apply all my cower: can skill, to cerry out tie 


honoured and resvonsible task. 


Tonm convinecd of the suceros of the flirite 


Bea you sacn, deer comrade. ond friendce. 


“epavde’, Fo aucust 1646 


Merucn steacnevich tivev une bow: du Wah in 
Verkhnee shiline villove, iosithin district, abbod reins, 
duo the feels of Liddle eehael tencher.e in nation tity - 
MwWeedeone om Pelee ente cas ceitiory uciealb oh umilectave 


fur “badoloe utro™ fociftiin distriet, wacce te Sir nether 


noyed oh che etart of the wer, 


Tn 1960 He ish tied Ure . evemeye cr etc Sty AS 


eo ae 


iolkovniliovoe :ocithin district, and thea salobdl-bain niddde 


sehool of the same areo.e In 1649 ilo. “Ltov entered a 


milituryeaviation seheol, vhich he finisnecd in 1907 in first 


division, petting "excellent" for the te:.t in nilotine 


technicue. 


On finishiny the seheol cigo. Vitov was sent for 
service into Leningrid command. ile won cri:nted two 


certificates of merit for militory tactics ond politics 


and exemplary military dicci>rlince. 


Comrade Titov is a candidate for a menbershin of 


the ol’ul. 


He is married. His wife «= Yanera Jvasil’evna wes 


born in 1937.6 


iis father = Stepan lavicevich, barn in 1910, wes 
a tencher of “ussian Literature, therenfuer of Gernan 
languace in the seveneyenr sehcol in villere solkovnikovo 
of altai rerion. vince 1961 live: on pencion. l.other = 


aleksondrs Likhrilovns wre born in 191h, 


Liotail, «Cibo 2 ib Das il er Ne 


Gomuniosue Lrom nses dd the sonceciin,. int recart ta 
ST HERPES GENSAT Le a aes! RNS aus Rr RT aml, A a EE tS Pe TREN Eh rl eT, 
Lotnerliond.e 


Whale florins cheyve tic territory av the ooviet 


Union af 10 hours 75 minute. heceoy tine, tie viloteco cra 


at 


7 se 


comrace Titov trenomitted prestine to the Central Conmmittce 


Ciab, soviet Covernnent: 


loscou, |l.remlin 


liam revortin:: from sborrd the soviet spaceship 
"Yostokee" to V0 Ulul and the soviet Government: the flight 
oF soviet soncerhio "Vostokec" is vroceeding normally. 


Function of all the systems »erfeet. FT fecl well. (ive 


my regard to the wholes sovict »conle,. 


Cosnonaut Titove 


"Pravda", 7 siucust 1964. 


Taow COU Uo fi Seb GCap Tibao. 
a cr ne ea 


The flight of the soviet spnceship satellite 
"Vostolke2" with cosmonaut comrade Yitov aboard proceeds 
successfully, in accordance with the prosram. At present 
the spaceship-satellite completes its third orbital period. 

a tvoevny radioeconiunicition is being maintnined with the 
cosmonaut on chort and ultrashort waves. Andieestations 

of the “lobe ern listenein to comrade Titov on chort Unve: 
vith frecucney 156755 and 70.096 nepacyeles per cecond and 
ultrashort wave: with frecucnsy 15.675 merncyele:s per oocond. 
Whe board trenenbtber is ultrichort weve oith fre yuency 


nodulation. “re uerey devirtion @ 5O Lense 


ol IPO ve 


the reccived “Vo pietuee:; af the myoacenan, t: Leneleie 
information ef hi. conditicen and cn climatic condition: in 
the syvace enbin indicate noranl course ov the srncemants 
Tlivht. Comrade Titov feels very vel]. Whe Plight assiene 


ment is beine implemented by l..je “itov in accordance vith 


the prorran. ‘She syace vlicht is continuinr. 


The spaceship satellite "Vastoke2" is oassine above 
London (Koscow time) at 13 hours 33 minutes. Ulan 3ator ~ 
13 hours 50 minutes, »ydney = 14% hours 1/4 minutes, iiovoribirsk = 
15 hours 16 minutes, #bove Caracas = 16 hours 17 minutes, 
Sverdlovsk = 16 hours 44 minutes Saleutts = 16 hour: 55 minutes, 
washington = 17 heurs 54 minutes, i.oscow = 18 hours 12 minutes, 
Chieago = 19 hours °4 minutes, Jerlin = 19 hours 4? winutes, 


Adis «baba = 19 hours 55 minutes. 


On the ceeond revolution around the earth the space- 
mon finjetitov transmitted © muber of communi -wes from -voard 
the snaceship "Vostok-0", indicating, that the fliyht is 


nroceadin,: successfully. 


The construction of the ssaceshin satellite ond its 


equipaent operste nornaliv.e 
Comrade Titov feels very welle 


Whe tuoeway ridioeteleshonic conmunies ion vith the 


spacenan on ultrashart and shortuave: is quite clear. 


Lhe snecemon and has vork vith instruments iso oboerved 


~ 7°79 = 


from the earth on TV Lines. 


While flyinj; above «frica hajor Titov trincmitted 


mreetine to the neonles of «africa. 


The condition of the syaceman and performance of the 
ship's equipment is beine checked by telemetry. according 
to the readins of Gevices the concition of the sneceman is 
mood, pulse rate G3, respiration - 15-13 per minute. iformal 


conditions are maintained in the cabin for life sunporte 


At 11 hours 48 minutes (Moscow time) the spaceship 
satellite "Vostok-2" completed sccond revolution around the 


earth and began the third. 


at 15 hours lLoscow time the soviet spaceship 
satelli:e "Vostok=2" completed its; fourth revolution around 


the earthe 


During the revolution, while flyin;, above cvrope, 
tinge Litov transmitted from aboard the spaceship satellite 


ereetin; to the neovles of the soviet Union and Burove. 


at the end o” the third revolution, from 1° hours 
530 minutes to 13 houss conrade Titov teok his luuch, ‘Tie 
lunch of the sanceman concristed of three Gisucise at the end 
of ihe Junch the coanmenant trancmitted: “lind ay luneh, feel 


exoollent'. 


Yusin: the fourth orbit:1 period tie conceshin 


satellite passed above Madrid, l’:.-i:, Copenhagen, Leningrad, 


- 770 = 


‘laneUde, Shanplinid,y “ydney. at the start of the fourth 
wrbitnl period in accordance with the fTlicht sporran, the 
spaceman took on hours rest. sites the rent be wid come 
-Tepetees ond then beran further invlement tion of the work, 


tnvisnyed by the fli, ht assisnuent. 


at the end o% this revolution, being: above sScuth 
america, linj. Titov transmitted cpreeting to the sco 1c oF 


south umericae 


In revorts, triemitted from abourd the spaceship 
satellite "Vostoke?", haj. sitov informs of the non-failure 
functioning of the whole equipment, set uo on the shiv. For 
an hour Naj. Titov conducted tests of the spaceship's manual 


control. 


On connletinz: the tests he revorted excellent 
controlability of the spaceship satellite in maneuvering 


by means of manual controle 


During the fifth erbitsl period the spaceship 
satellite will pase above sdinburgh, Arkhenrelsk, Novosibirsk, 


nwangehov, helbourne, Linine 


During the seven hour flirht around the Glebe the 
soviet spaceship "Vostokec" flew 700,400 ku. Durins: the 
fifth orbitel period Lajg Titov communiertedis TW hours 


OF minutent "Grder sbonrd, L feel well"; 15 hours Go minutes 


“propram ov the fourth orbite] period comnleted'; 15 hours 
20 ninutess “"llying above, equator, weihtlesaness does not 


bother me", 


During the flisht above the Soviet LEnion pictures 
were received through radio=?V system, shoving, caln and 
smiliny: face of the Soviet snacemans nlon;; the multichannel 
radioetelemetric system continued arriving extensive infor- 
Mation of scientific nature, and also detailed data on 
functionine of systems aboard the spaceship satellite 


"Vostoite2". 


while flying above nwangchow haj. Sitov transmitted 
preeting to the peoples of asia, and vhen flyin; «bove 


Nelbourne rreeted australian people. 


During the eirht and a half hours of flicht the 
"Vostoke2" flew 236,400 km and at 17 hours ‘2 minutes 
conpleted sixth revolution aroune the earth. «at 16 hours 
31 minutes llerman Stepanovich Titov informed: "eeling «ell, 
everything is in order". .t 16 inours 37 minutes comrade 
Titov apain confirmed his vellefeelin,, and transmitted 
reading o° the board instruneata. «at 16 hours 4B minutes 
he comsunicnrted:"Fressure in tie esbin inverinble, Vanidity 


se ag? rs . 
PO, tenvorstuse 70>. ull cernferth'. ut 1G hours Oo ninntes 


ao padieceom was transmitted abeare the sonew he: “Yastoked" 
to Haj. vitov fron Vurdii alekseevich cirguring cilet-commonant 
of the Washi! Vesr ilermand Ly hea-t is vith yeu. dleartily 
enbrace you old chare aftfceetionitely pins you. JT ustck 

your flicht with excitement, Tam sure it vill be succesc= 


4. 


fully com let: and once assin beine fame to due preat 


motherland, our Soviet peonle. sce yeu S29Nne 
Yours Yurii Gagarin". 


Comrade fitav confirmed reception of comrade 


wuacarin's preeting and exvrecsed fis cineere centitide. 


all the ej nivuent of the sosceshin operates 
normaliy. ‘The spacemen evntinue. te feel vei’, Rar ood 


ig choesful., The eccisieney is oolly retuined. 


lg deydetions cee uetieed 9° eye doevase.iar and 
respiretion oyotouse rulse rate G0=e100, ren ir tien - ae" 
ver minute. ant > oJectroc-rdiosrws are practicenlly not 
Gifferens from initial, reeardes on eorthe sccordiny to 


tetenetry deb 4 he Life ourest oul teut ooerctes 


normally. fupesvinre within the enbin vi cies within linits 
AntsO tule teen ce 4 3 ye A Di 
Paero", pressure e cithin 7G! "oO mu cbs. eas Eave humieditey 


phaut Oe, ase eae ient niout ly @ cen CLoside } Ooh. 


at Vohears the sorgenen feck ALS CRATERS. ca, “ne 
horrs [oo minntes cee. Win "Vastoke  hegan its coventh 
revelution crown the earth, dusine vnieh Tt will piss 


alone the eastern coxzct o° Narth smerienr, sbeve Tecl-nd, 


Senncin-via, tens £ lil, vumov, wtrakhon,  bauobern 


~ 733 = 


dran ond further = above the arabisu oe, dacdon ond sced lie 


Wee inte 


the flight of svaceship '"Vostoke:" cantinuese 


The distnunee passed is sreater, th::n from earth to the moon 


e ? 


Continuiny: his flisht on spaceship "Vostokec", iiermar 
Stepanovich Titov at 18 hours 00 minutes had flown six tines 
around the earth. The spacemian had arain switched the manual 
control and the ship obedicntly fellowed the movenent of the 


spaceman's hande 


The pilot-ecosmonaut still feels well. all the 
eauipnent opernte: unfailin ly. The ship siove;. in econnlete 


accordance with preceribed vroprame 


at 1 hours 15 minutes hoscow tine the spaceman, 


flyinj: above Loscow, transmitted: 


Dear soscowites! In the enbin all os before. Pressure 
Pare Poe nO, 
nortunl, excellent. Uumidity 70°. ‘Sempernture 1°70, abaolute 


comfort. luvervthineg is well, excellent. «sc yue.t to trinsuit 


te dear loscowites: eco. ni: hte 


In cecordancs vith tie isht sro, pan from 1° heurs 
30 minutes of 6 mueust bill houpe af ose meb the tine is 
alloted to the soncemen Cor re toom aleen, therefnse the 


“£ 


tvoeWay rodiocammunierbion vil bin is temecoyaraih: opt. 


Radinetelenetric cheekine of tne aspaceshinv ecuisnent, Pife 


ny cae 


oupport oyutem ead the atate of the sonecmun is cantinuln e 


according toe the letest data of radio=telcenetric 


checkiny, the pulse of the cosmonaut in sleep as mrmaul - 59 


beats/mine 


The svaceship satellite “Vos tokec' 


during the flirht with clear sky visunlly ac oa octur er 


first magnitude after the sunset within + 


ral ae) 


and before sunrise - from 32 to 52 


the svaceshiy sntellite "Vostoke™ 


We ay 


Hak CCN 


around the earth nd flew '10 thousend km, 


then the distance to the Koon. 


Accordine to radiostelemetric a CL 


the spaceshin functions normunllye 
good. at 23 hours °6 minutes lore 


55/mine 


“Whe flLicht of the saviet s 


successfully continuese 


“Pravda, 2 sucust 1961. 
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TASS SOM UGIGUB NCH TH. PLUGIN Nao PAG yu ll Gs 


ilot-cosmonaut Herman Stenzanevich Titov by 3 hours Moscow 
time on the 7? of Auruct 1961 hac ccmpleted 12 revolutions on 
snacaship "Vostoke2", having flown 537,300 kme The orbital 
parameters of the spaceshir continue to be close to calculated 
One. 

In accordance with the time-table from 45 hours 30 min or 
G Aurust till 2 hours on the 7 of Aurcust haj.e Titev had to res 
(sleep). The spaceman awoke at © hours 37 min and began working 


according to time table. 


From aborord the spaceship "Voctok-2" Kaj. Titov informed, 
that he slept well, all the equirnment of the spaceship operates 
normally, the prescribed hygienic conditions in the cabin are 


being maintained, he ferls very well. 
Phe conmunicition with the spneeship is excellent. 


During the slcep the pulse rate of t e spnceran was witnin 


the limite from 53% to 67 beats ner minute. 


Continuing flicsht on the spseerhip "Vostokem", Tasi.Pitov 
H Se hac entered at | hours hkoseow tite th revolution sreund 
the Uarth. The sracemen continues to fecl well. Hnavine had 
a good breakfast at [ ours 85 min, the snaceran is continuin’ 


the tocks, preseribed by the promran of netentific investirnat bore 


The sprceshin satellite "Vestokec" carried nurcrons JeviceGe 


Whey include radioetec’nical oyster uf trajectory measurenent ss 


multichaniel telemapie syatemo, providing for objective 
observation of the spaceman's condition and performance 
checking of all the equipment aboord; the reception - 
transmittine shortwave and ultrashort wave communication 
equipment, including tapeerecorder, neant for recording of 
the spaceman's talk and automatic accelerated reading of 


recording of command from the iiarth. 


Durin: the rect the spaceman can use the broadcasting 
receiver for reception of progr»ms on medium and short waveGe 
TV systems enable to observe recuiarly the work of the spacemane 
A wnole set of life sunport systems assures normal conditions 


in the space cabin. 


Aboard the spaceship are various scientific instruments. 
Biological objects are present aboard for obtaining additional 
data on the effect of cosmic radiation on life forms. During 
the flight the Earth and the sky are observed through three 
illuminatorse The spaceman nay use if desired an ortical 


device of three and five tines marnificvtione 


By 8 hours 20 min Noscow time the spaceship "Vortok-2" 
completed its 16th revolution around the Farthe By this time 


pilot-cosmonaut Naj.itov has flown 654,200 kne 


According to reportc of hajeTitov ani telemetric data ell 
the systems aboard orerate normallye Successful implementstion 


ef the scientific inventiretions rrorram in continuinre 


(73?) 


The apaceman'a feeling is exccllente The condition of 
woishtlessnece causes no trouble. The exact coordinated 
actions and the eificieney of the cosmonaut ore fully 
retained. Normal life sun-ort conditions are maintoinced 
in the space cabin. Communication with the spaceship is 


quite steady. 


The flight of the spaceship "Vostok=-2" is continuing. 


"Pravda", 7 August 1961 (Extra issue). 


TASS COMBRUNIQUS G4 UNPRSCEDERTED SEACW ¢LIGHT 


IS SUCCESSFULLY COMPLED =D: 


The soviet spaceship-satellite "Vostok=2", piloted by 
Maj Titov, completed over 17 revolutions around the Glohe 


during 25 hours 18 min and flew ov.r 700 thousand km. 


Due to successful commiection of recearch prorran in 
accordance wit confirmed flight assignment the sraceship 
"Vostoke2" landed in nreseribed area of the Soviet Union in 
the vicinity of historie place of spaceship "Vostoke1" on 
the 12 of April 1957 with pilot-cosmonaut hai.Yurii Aleksrevich 


Gararine 


Comrnde [.S.vitov is well and is feolinr exenllent. 
The unprecedented prolonged snoce flicht of the Soviet cosnonnut 
in the history of mankind is snecesufully caonpleted. The obteined 
investigition results: oven out wide nocsib: lities for further 
development of maneinesnace Flirhtse 


"Pravda", ? Aucuct 1904 (xtra isene). 


20 COWUNIST PARTY AUD PeObLin Ch te SOV UNTO: 
TC PROVIE AND GOV nats OF ALE Our Tiss PO ALL 
PHOG teow TVi. 


“ANIL Ds 


Address of the Central Committee of Chau, breaidium 
of the Supreme Council of USS? and the Government of 


the Sovict Unions 


The Central Committee of JIS, Presidium of the Suprene 
Council of UsS2, Government of the Soviet Union announce with 
grest joy the new unprecedented victory of the Soviet Science 
and technique - successful flicht of the second spaceship with 


a@ man aboard. 


On the 6 of August 1951 at 9 hours Moscow time a powerful 
Soviet rocket placed into earth erbit another spaceship satellite 
"Vostok-2", piloted by a citizen of the Soviet Union, communist, 


Maj. Titov H.S. 


Comrade Titov has safely comple ed a 25 tour flight around 
the Earth and after imrlementation of the planned prorram 
successfully lancved on the territory of our Lotherlan’ - Union 


of the Soviet Socialist Republics. 


The Soviet spoceship “Vostck-c", piloted by comrnce Titov, 
flew more than 17 times around the: Globe, overcouing distaunec 
of over 700 thousand kme, ieGe almost doubled dict:nce from 


the berth to the Noone 


hie feok roefleeta the new enaermous snehievenentn of 
the Soviet Union, our seionee und Cochnique, of the whole 
antional economy - prest advantaren of the soeialist nogicty 


foremost in theworld. 


All noticns of the world marked with wrest Sarvour and 
enthusiasm the firct Soviet manned spuce flijht. The 
remarkable flight of another Sovict spaceran showa, thot the 
tine is not far, when manned spaceernfts will pave the 
interplanetary way to the Moon, Mara, Venuse New wide 
prospects are orening to mankind for conquering the outer 


apace and flights to planets of the solar system. 


With a fceling of just pride the Central Comnittee of 
CPSU, Presidium of the suprere Council of Ussit and the 
Government of Sovict Union remark, that our country, country 
of victorims gocialiam, confidently leacs the mankin«’ in 
the use of scientific and technical achievements ¢:ti:e sood 


of humanity. 


The sccond space flirht of Sovict man in the earth 
orbit is a new anc clear confirration of the creat micht of 
the people, who built socialism. Cur achicvements in the 
mastering of the cosmos are not accidental, they reflect the 
rerular prorress of victorious conmunism. Comevnism irree 
pressibly forces ahead. An?’ thee is no »ower in the vorld, 
which could have prevented the in oniteble strivine of humanity 


toward its bricht future. 


(?ho) 


The enemies of piece fan the war hystpria, We iet-off 
apainat thie hyatcria our majestic plans of communict huilding, 
our firm confidenen in our ctrength, in the correctness of the 


way, pointed out by Marxist-Leninist teaching. 


All people on Earth know the plans and aimo of our 
country. They are civen in the project of a new prorram of 
the Communist Farty of the Soviet Union, which is introduced 
for consideration at the XXII Convention of the CiSU - Prosram 
of building co-munist socie:y. The communism is carrying out 
the historic mission of delivering all peonle from the social 
inequality, from all forms of depression and exploitation, 
from the horrors of war and consolidates on Earth Feace, Work, 


Freedom, Equality and Han iness of all nations. 


Sverything in the name of a man: Lverything for the 


geod of a mans = this is our supreme object. 


Space flirhts of the Soviet people mark inflexible wiil 
power, inflexible desire of the whole Soviet people for lasting 
peace or Sarth. Our achievenents in space research we place 
to the service of peace, scientific prosress, for the ood of 
all the pee te or our plunet. 

Sovict people are firmiy convinesc, that peice will be 
victorious throughout te world. YPeoce will triurcph if all 


the nations will selflessiy flirht for its stronrtheninr. 


(744) 


We appeal to the Gevernments of all the countries, to 
all people, repardleso of race, niution soeinl affilintion 
and religious convictions toe apply all their power for 


ensuring lasting pace on the Earth. 


The new glorious victory of our Motherland inspires 
all Soviet peorle to even greuter feats in the building of 


conmunism. 


Forward to great victorics in the name of peace, 


universal happiness and progress of humanity: 


Central Com:.ittee Presidium Council 
of the Communist Party of the Supreme of 
USS2 Council of USSR Ministers UsS2. 


To all scientists, designers, ensineers, technicians, 
workers, all those participating in successful accomplishment 
of new manned space flight on the spaceship-satellite "Vortokee" 
Soviet cosmonaut,who accomplished 25-hour flicht comrade He S. 


Litove 
Deir Comrades! Friends - Countrymen! 


On the 6 of August 1961 our Motherland - Union of the 
Soviet Socialist Republics - has successfully accomplished a 


new daring step on the way of mastering the outer spacee 


Pilot =< cosmonaut, heroic sox of Communist arty, comrade 
Titov IleSe has completed a 25 hour flirht on a Sovict spaccschip 


tYostoke2", orviting our planct more than 17 tincs. 


(742) 


Thia ig the greatest victory of our science and technique, 
brilliant monifentation of the crentive genius of the Sovict 


people, firmly following the way of building communi:it socictye 


Only people, inspired by the great promram of building 
comaunism, guided by our own Communist Party, are capable of 
accomplishing within such a short period the deeds, about which 
during many centuries dreamt the best men of Russian and universal 


sciencese 


The Central Committec of the Communist Party of the Soviet 
Union, Fresidium of the Supreme Council of USSR and the Council 
of Ministers USSR warmly congratulate in the name of our glorious 
Communist Party, Soviet Government, all peoples of the Soviet 
Union all scientists, designers, engineers, technicians, workers, 
all those particinating in construction and preparation of the 
spaceship satellite "Vostok=2" and successful accomplishment of 
space flight, with new great victory of mind and labor of the 


Soviet man. 


Hearty congratulations to you, our dear comrade Herman 
Stepanovich Titov, on your great feat = new outstanding space 


flight. 


Glory to our scientists, desisners, engincers, technicians 


and workers = conquerors of the space! 


Glory to our people - people-creator, people=-conqucror, 
paving the way under the Jendership of the Communist purty to 


the bright future of all mankind = communion! 


(745) 


Long live the rlerioua Communist Party of the Soviet 
Union = inapirer and organiser of all the victorics of the 


Sovict people! 


Long live Communism! bresidium of the Council of 
Central Committee Cr SU Supreme Council USSR Ministers 
Yssre 


"Pravda", 7 August 1961 (Extra issue). 


DECRwe C¥ TMS SUPISME CoUNCIL CF THs Ussr ch 
THE COMFSitLnG Cr orHs TIZLE HerO CF Tis SCGVIET 
UNION SOVIsi FILCT-COSMONAUL MAJOR TITCV 


H.S. 


For accomplishing an outstanding space flight on spaceship 
satellite "Vostok-2"' to confer title of the Hero of the Soviet 
Union with the order of Lenin and "Gold Star" medal to pilot = 


cosmonaut Major Titov Herman Stepanovich. 


L. Brezhnev 
Chairman of the Fresidium of 


Supreme Council Uso2 


bh. Georsadze 
Secretary of the Fresidium of 


Suprene Council Uco. 
Moscow, Kremlin, 9 Aucust 1961. 


Dedea. CP CLME baasiDIUR Cit SUL tui COLrori Cr Uso 


a 
COul sTiiG A Thine CF "PILCPSCOSEChAUT ci Uso Ch 
FLIGHT LAdTGa TLPECY Hee 


For the flirht or spaceship satellite Nostok-2" to conser 
the title "Pilot-cosmonaut of USS" on the citizen of soviet Union 


Flt Major Titov flerman Stcpanov.iche 


(744) 


L. Srezhnev 
Chairman of the Iresidium of 


Supreme Counei.) UiL te 


Ke Georcadze 
Seeretary of Fresiciumof the 
Supreme Council 352 
RKoscow, Kremlin, 9 August 1961 


"Pravda't, 10 August 1961. 


THE DA2ING D2aA.S GF MANKIND Arts 
COMING TRUE: 


Fress-Confcrence, dealing with the flicht of 
Herman Titov: 
Yesterday in the Act Hall of 1..V. Lomonosov hoscow State 
University Press-Conference was held of the Soviet and foreign 
journalists on the successfu). fli ht of the second manned 


spaceship. 


This meeting, arranred by the Academy of Sciences US5xa 
and the Ministry of Forcir¢n affairs USS2, las greatly impressed 
all those present there. Taking part in this conference were 
the pilot-cosmonaut H.S. Titov Hero of the Soviet Union and the 
most prominent representatives of the Soviet Science and 


Technique. 


The opening address was mate by the academician lb Veleldyeh, 


Treaident of the Acadeny of Sciences USure 


(745) 


The greatest achievement of the Soviet Science} 
The speech of N.V. Keldysh: 


Comrades, Ladies and Gentlemen! 


On the 6 of Auguot 1961 at 9 hours Moscow time another 
lunching was carried out in the Soviet Union into the orbit 
of earth satellite of a multiton spaceship “Vostok-2", manned 


by the Soviet pilot-cosmonaut comrade Titov Stepanovich. 


Comrade Titov during 25 hours 18 min had flown 700 
thousand km.e, corpleting over 17 revolutions around the Earth 
and on the 7 of August at 10 hours 18 min landed in prescribed 


area on the territory of the Soviet Union. 


It was only on the 12 of April of this yemr, thst the world 
renowned Soviet cosmonaut Yurii Gagurin accomplished the first 
earth orbiting on spaceshipesatellite "Vostok-1", opening the 
ere of space flights. Within a period of less than four months 
Hernan Titov accomplished a prolonged space flirht. His space 
trip was equal to the distance from the sarth to the toon sand 
back, and safely returned to his native land. quite justifiably 
tne feat of Yurii Gagarin was cempared with the feut of Columbus 
and Nargelane The flight of Herman Titov is not comparable to 
anything known in history of mankind. Thic flight is a new 
gigantic step on the path of congucrin: the outer space, new 


historic victory. 


(746) 


Tie remarkable flight of the npacenhipesatellite "Vostok-2" 
is the greatest achieverent of the whole Soviet Science ane 
technique, of the whole Soviet peojle. The exceptional achieve- 
ments of the Soviet Union in rocket technique our country has 


placed at the nervice of peace and progrerce of mankind. 


The flights cf the Soviet spaceshipe-cutellites show, that 
the time is apprsaching, when the man will be able to penetrate 
far into the outer space, to accormplish the centuries-old dreams 
of flights to the loon, Mars, Venus and in even more remote depths 
of the Universe. The mankind has entered into a new epoch of 
mastering the innermost secrets of nature, concealed within the 
depths of cosmos. The new rhenomena, which we'll meet at other 


planets will be used for improvement of life on the Sarth. 


The spaceship "Vostoke2" is the greatest achievement of 
scientific and designing thought. It has all the conditions for 
a prolonged space flight. It has equipment for the automatic 
control of flight and landing on the Barth. at the same time 
the possibility has been provided for changing to manual control 
directly by the spaceman. The latter may accomplish tte research 
required for maneuveres in the orbit and may lend at any point of 
the Globe. There are also means for continuous communication of 
the spaceman with the karth. ‘throurtout the flacht the spauceran 
carried on “alking, informin ahout the nerformarce of eruirrent, 


implementation of the flisht prosram, of his observasions ated 


(742) 


feelings. We continuously received communientions fron the warth.e 
the spaceship satellite was equiped with instruments for investi- 
eating conditions of space fli:ht and obtaining reading of the 


spaceman's state. 


The flirht of the spaceship provided most valuable scientific 
results. These results will be published after their processing 


and will be available to all the scientists of the world. 


Herman Stepanovich Titov, remarkable son 2f the Soviet peuple, 
pupil of our glorious Communist Party, h*s shown sreat courage 
and valour, skill and self - discinline and has brilliantly 
conducted the responsible, composite space flirht. He accomplished 
his feat in the name of science, to the clery of our won'erful 
Soviet Motherland, in the name of the reuce end procress of 


humanity. 


Dear Herman Steyanevich! The whole Soviet :eorle, sll mankin: 
watched with bated breath your unprecedente: flicht. Soviet pea;le 
have given you a rousine reception on vour return to netive land, 
on your return to our Carital = Moscow. The Party, Government, 
the whole Soviet people have higniy valued your immortal feat. 

The great title hos been conferred on vou of the Here of the 
Soviet linion cue the title af lilot cocronaut of the Soviet Union. 
Pernit me to prest sou, descr Herman Ste -nnovich o bend f 


of the Academy of Sciances, all ecientict:: of the Soviet Union, 


on beholf of all atose pothered ai this hall. 
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The acadeny of Seiences of the Soviet Union, Cabin, inte 
account the enorinous sipgnificanee of Gour mpaee Flicgt Yor the 
neience, for conmonutien, hac avarted vou Coe pele medal, beorirr 
the uane of Kee Taiolhovaky, the founler of the theory of rocitet 


technique and space Plishts. 


The academicinn Ke Ve Keldysh huneds overs the aword of 


honor to Herman Titov. 


Address of H.S. Titov. Abcut the flight: 


Comrades, Ladies: and Gentlemen! 


You can, probably, guess, that meeting, corresnondents is 
not a usual affair for mee It is difficult for me to convey to 
you the unusual thines, whieh I have seen and felt in the snace, 
to tell you why this twenty five hour epece Llirht has became 


possible. 


The difficulty is also in the fact, that for me this flient 
seers a natural event, I have been long in training for this 
flight and it becare as thourh a habitual one, but you all exrect 


from me something unusual, unucusl feelinnes and impressions. 


I will try to tel] yon about the flict to the bert af ry 
ability, pacs on to you my irpreceionse 
What is the cence of the flicht's succens’ dhat cave we the 


assurance of the flirht's success? 
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Firet, I knew very well, thet the specechip was nade 
by our sacientista, enineers, technicians and workerse I 
have thoroughly studied the mpaceship. The epneechip, its 
construction and equipment hnve heen repeniedly tested in 


flirht. 


Secondly, I knew, that everything, whict assures life 
suprort to a man in the space cabin, was te ted in numerous 


experiments on lang and in flight. 


Thirdly, as you, probally, Know, I'am by prefession a 
fichter-pilot. In flishts on modern firhiereplanes acute 
situations are inevitable, requiring instantaneous Jiscovery 
of the cause and lightning like reaction. In firhter-pilot 
should be cultivated a unique automatism, in which tninkiny: 
should he blended with action, an autor: tion in which it is 
difficult to decide, what cores first- action or thinkinr. 
Thus, the experience of flying fightereplanes has preotly 
helped me in this space flicht. Moreover, for a long time 


I have been traininr for the flirht on this spaceship. 
And, of course, the moral factore 


I knew, every second remembered and was ir-ud cof the fret, 
thit the Soviet people, the larty ond the Government hove 
entrurted this flirht to me. The feeling of ;rive for my 
Motherland and the truct shown in ve inspired mee This ic the 


fourth and, perhaps, the decisive foctor of the succaceful flirhkte 
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Perbaps you are very interected in the way the fiiplit 


woo eoing on? 


The rocket tookoff fron the tiarth at exnetly 9 hours 


Kiencayw time, 


The overstrain, noise and vibration during the insertion 
T endured quits well without any unplensant sensations. i 
carried on observations during this period through illuminators 
and of instruments, maintaining a twoeway radio-communication 


with the Earth. 


After the engine cutoff of the last stare, the weivntless- 
nees has set in. The firet impression (the first few seconds) 
I'am fiying with my feet up. However after a few seconds 


everything became normal. 


The Sun was peerins into the illuminators, it was lirht 


in tne cebin - the light could be switched off in the cabin. 


When the Sun was not in the illuminators, it was possible 
to watch simultaneously the sunelit Earth and stars = clear 


and bright points arainst a very black backeround. 


The instruments have shown, that the sraceship entered 
an orbit. It was confirmed fre” the Barth, thet the cpace 
ghip entered a prescribed orbit. Therefore 1 could berin the 


implenent>tion ef the assi¢red flirht vrerrame 


Soon the spaceship entered int: the sarth chatow. IL is 
interenting ta mantion, tint hefore caming out fron the ehndow 
L€ wan possible to dintineuioh barth from the akye She pepte 
when no. ounlit, wie cintinet Crom the oky by ite lieht prnvish 
color. It wan even nocsible te rark the flicht direetion “pan 
the shifting of thie crex shroud, Whe fact, thot the worth 
did not seem to a black vaid ir, apparently, cennected wilt the 
Foon, which althour® it was "on the wine, still reflected the 


sun's rays onto the Ssrth. 


While still hbeinre im the shadow (10 hours: Loscow time), I 
switched on in accordance with assirnnent the manual LLipht 


control of the spaceshipe 


To control the shin is easy, convenient, it cheuld be 
oriented in any direction anc st any more t to direct it where 
ever requived. I felt my celf to be the master of the ship. 

It was obedient to my will, my hands. At tne sevent!: revolution 
in accordance with research procran I once switcted on the manual 


control. 


Simultaneously I conducted obrervetians throuch illuminators 


and maintained rudio=com-unication. 


It shoul! be mentioned, that duriure the whole tnretion of 
tye flinht a twoeway conmunicrtion wee moin.eined ith Usrth an 
short and ultrashort waves. Even being at the mest distant from 
Wss2 point of orbit, I communicated with the froun!) siotions, 


listened to their corrunicotiors and tranenitted to then nIY OWN. 
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Benidon te twoeuwny communicalion cyiprieni the spocechip 
earrica broadennatin: veeeivers. To livtend) 4d ia feannmicnioun 


fron Konecow andl fren ather ruijeentabiaonte 


On the second revyolutien informed the Central GCanmitter 
of the Clo and the Soviet Goevernnent nhout the Tlipht procedure 


and goon received a telerram in replye 


During the fli -ht 1 transmitted by radio freetines to my 
comrades, Muscovites, peoples of the Soviet Union, Europe, 


Asia, Africes, North and South Americas, Australiae 


It was interesting to waten tne sarth from spaucee It is 
possible to distineuish rivers, nmovntaing cultivated fields 
(the plowed, unharvested fields, etc. divver in color). ‘The 
cluuds are clearly scene They are ensily distinguvished from 
the snow hy the chadow, which they throw on the uarthe 
Sonetimes the Harih's horizou pets int. the Llluminstor - 
very interesting picture - transition throurh all the colors 
of the rainbow trom the litten up “arth to black sky, pale - 
blue hale. Sometimes it srems as thous: the Globe is hanrin 
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above my headeinvelurtorily the thourht comes: "What holds itt". 


Twice the crescent of the Moon swam past the i) lumine' 1°Se 
It is the same ac we sve it Yrom the carthe The Fean is jnet 


a Moon - nothing speciale 


During the flipht normal slimatie eonditionn vere 
naintained tn che cahing peeneure oquivalent ta atmenihoric, 
tenperature narmal, p29 componition af air the uonnd, na 
omol) whatever in other werds tho adreeoenditionineg syct em 


nerformed very well dvrinn the flirhte 


About 12.2230 I had my luneh, and an tho sixth revolution 
dinner, frankly speaking, I did not have much of ar appetite - 
the effeet covld be felt of prolonged weirhtiersners en sane 
excitement. But proeram is prosram, asd I carried it cute 
The sanitery arranvement ho! to ve used, o” couree, and 


operated perfectly. 


From 7th to 12th revolution the program prescribed sleep 
and re:t. This was imrlemented. I did not sleep soundly, 
sonetimes I woke up. But afterward I went to sleecn and eeose 
even oveveslept the cecsion of conmunivation 1 was to hein 


at 2? hours Moscow times I woke up at the start af the 14th 


revolution. 


During the flirht I carvied out cxereises and ell sorts 


of aelf observation iccording toe prorcram, made ur by our doctore. 
The flireht prosran was fully implemented. 


At the start of the 17th revolution in accordance with bhe 
fligat prepram, the automatic control, providing for deseent 


and landing of the spasceroft in prescribed ares were awitehed 


in. Juas aa in the previous one, in this flight too the uce 
was made of fully automatic o-ientation system. cutting of 
braking motor, control and descent. Howgver, in case of 


need I could have landed the spaceship independently. 


The spaceship was oriented, braking motor switched in 
and the spaceship changed to descent trajectory. Prior to 
descent I did not close the illuminator shutters and watched 
with interest the bright luminance of the air, stream-lining 
the spaceship with the catry into dense layers of atmosphere, 
and color variation of this luminance with the changing 
velocity and altitude. With appearance of overstrain the 
weightlessness has ceased, there was no sharp transition of 
any kind. I could feel the return of my usual condition. 
After the passage through the zone of hot temperatures and 


overstrain operation began of the landing system. 


As you have already been informed, the construction of 
spaceship and its landing system provide for two methods: 
within the space cabin or by ejection and descent on 
parach.tcs. I had permission duriny; descent to implement 
aay of these methods. After switching in tne braking motor 
and the change of the shipto descent trajectory I was feeling 
very well and decided to test the second method: at a low 
altitude the ejection ceat separated from the spaceship and 
thereafter the descent was on parachute. Close=by the 
spaceship landed safely. This happended at 10 hours 16 min 


Noscow tim: on the 7 of Aupuat 1961. 


Thus, the flight has ended successfully. 


I feel very well and have not noticed or felt any 
changes or deviations from the normalcy in my organism, 


and even the doctors have found none. 


The success of the flight was assured not only by the 
excellent making of the carrier-rocket, spaceship and its 


systems, but also the support of the whole Soviet people. 


MAN IN SEACE: 
Address of Prof. Ve I. Yazdovskii. 


The new stage in the mastering of the outer space was 
only possible due to many years-systematic work of Soviet 
Scientists, designers and engineers. In the first flight 
of Yu.A. Gagarin on spaceship "Vostok-1", the main problem 
was the study of weightlessness effect and of other factors 
on human organism during the time, required for a single 
orbitting of the earth. Inthe flight of Herman Stepanovich 
Titov the study was made of whether a man could live in space 
for 24 hours. In this case the investigation was made about 
the general state of the organism and its individual physiolo- 
gical systemse The efficiency was gmudied of the cosmonaut to 
control the spaceship and life support systems, and other 
means, providing for tie safet: of the flight. In spuce flight 
on "Vostok-2" the investigation was made primarily of the weight 


lessness effect on a man for more than 24 nourse 
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It should be mentioned, that the flirht of comrade Titov 
was carried out during the period, when She radiation backrcround 
in the outer space was the most suitable. This was possible 
due to good work of the physicists, astronomists and biologists 
in forecasting flares on the sun by optical observation of the 
solar activity and radiation reconnaissance by direct probing 
of the stratosphere. All the systems for providing the 
necessary conditions aboard the spaceship were estimated for 
the possibility of man-in-space flight lasting ten days. 

Prior to the flight a great work was carried out for perfecting 
the life support systems on board and careful preparation 


and training of the cosmonaut for the flight on "Vostok-2", 


Primary results of research, conducted on spaceship "Vostok-2" 
made it ponsible to say, that the flight passed well. All the 
systems aboard maintained the required conditions in the space 


cabin. 


The pressure was one atmosphere, temperature varied from 
40 to 22°C and was adjusted in accordance with the spaccman's 
feeling of heat, percentare content of oxygen 25-27%, carbon 


dioxide - 0.25-0.4%, relative humidity of the air was 55-75%. 


Systematic observation was conducted of the cosmonaut 
and his activity by means of the radiotelemetry and television. 


There was continucus recording of the bio-electric and mechanical 
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activity of the heart, the rate and depth of respiration, 
temperature. The efficiency was judged from the radio 
change with the earth, precision in the implementation of 


flight assignment and observation of the T.V. picture. 


The data of preliminary show, that on the whole the 
physiological functions of human organism in flight had 
no pathological departures. The pulse of spaceman Titov 
during the flight fluctuated between 80 and 100 beats per minute, 
which was not outside the initial level before the flight. 
The respiration rate was 18-22 per minute. During sleep the 
pulse rate of comrade Titov dronped to 54-56 beats per minute, 
which corresponded to background data, obtained in prolonged 
ground experiments not long before the flight. The share and 
interval of elements in electrocardiogram of Herman Stepanovich 


Titov have shown no essential changes. 


Inspite of the great complexity of the flight and flight 
assignment the efficiency of Herman Stepanovich Titov was 
maintained throughout the flight at a quite high level. As 
you know, he efficiently controlled the spaceship, made the 
required entries of his observations in the long-book and 


maintained continuous communication with the Earth. 


During the space flight t1e carried out without any spacial 
difficulties all the natural functions: took food, slept, and 


also used the sanitary arrangement. 
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It should be mentioned, thet prolonged weightlessnens did 
cause some changes in the vestibular apparatus of Herman Titov, 
which was manifested sometires in unpleasant sensations. 

However, when Herman Titov took up the initial collected posture 
and did not make any sharp movements of the head, these sensa- 
tions almost totally disappeared. Quite porsible, this was the 
result of some individual characteristics of Herman Stepanovich 
Titov. Therefore the question about the state of man in conditions 


of weightlessness requires further researche 


After sleep these changes have considerably decreased and 


after switching the brake motor disappeared altogether. 


After the space flight comrade Titov shows no disorders in 
the state of health, all the physiological functions are at a 


level of initial data. The efficiency fully retained. 


As a result of this flight tre Sovict science and specially 
the space biology and medicine have become enrichce by a great 
amount of new scientific data, which are being processed at 


present. 


The research program aboard the spaceship "Vost@k-2" has 


been fully implemented. 


In conclusion I would like once more to thank Herman 
Stepanovich Titov for excellent implementation of the flight 


program. 
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The aext speaker is academician V. A. Kotelnikor.. 


Radio-coumunication earth = "Vestoke-2", 


Address of V. A. Kotelnikov: 


The spaceship "Vostok-2" communicated with the earth 
by radio. The requirements of the radio-communication 
equipment were very high: it had to provide an extremely 
reliable communicetion with the cosmonaut practically at any 
moment of the flight, it had to be very light and compact 


and consume very little power. 


The transmission from the spaceship to earth from 
great distances was implemented by means of two parallel- 
operating shortwave telegraph and telephone transmitters, 
operating with amplitude modulation. These transmitters 
operated through special dividing filters on a common 


antenna. 


During flight above the USSR territory the transmission 
from the spaceship was conducted by means of the third ultra- 
short wave transmitter. The ultrashort waves assure a 
specially reliable communication, since their propagation 
does not depend on the state of ionized atmosvheric layers 
and they are less affected by the interference from other 
stations. lIlowever the rounding of earth by these waves is 
very poor, and therefore for communicrtions at great distonces 


they were useless. The frequency of the ultrushort wave 
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transmitter was 143.625 Meps. It operated with frequoncy 
modulation in + 30 Keps onto a special antenna. Hany atations 

on the USSR ter-itory received transmissions of the spaceship. 
Moreover, as shown by the incoming communiques, many stations 

even in oth7r countries have been receiving them. The 
tranamission from the Barth to the spaceship wue also on two 
waves of short wave band and on one wave of ultraskort waveband, 
which was Used with the flight above the USS2 territory. On 
Earth the dispatcher could switch in for transmission to spaceship 
radiotransmitters in various parts of USSR, depending on position 


at a given moment of the spaceship. 


All the receivers on the spaceship were on semiconductors, 
their sensitivity = units of microvolts. The low-frequency 
characteristic’ of radio lines were optimum to obtain maximum 
legibility of speech in conditions of noice and interference; 

a symmetrical amplitude limitation of the input sifnal has been 


applied for this purpose in transmitters aboard. 


The pilot of the spaceship could carry on transmission 
both from the microphones, built into the helmet of the space 
suit, and by means of microphones in the cabin, which he could 


use by removing the helmet. 


For tranemission by telegraph, which was provirced for the 
case of poor audibility, there was a iorce key on board. 
However, it did not have to b2 used due to good transit of 


radiec waves. The reception could hive been conducted with 
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earphones. In this case one ear received mipnala from one 
shortwave receiver and receiver of ultrashort waves, and in 
the other ear - from another receiver and a: ditional recciver 
on board of broadcasting bands. The pilot could adjust the 
power of these signals according to his wieh.If he wanted to 
remove the earphones, the transmission could be heard from 
the three dynamic loudspeakers in the cabin. This required 


opening the helmet. 


The cabin also had an “automatic stenographer" - 
taperecorder. It switched on automatically every time the 
pilot began to speak. During the flight above the USSR 
territory the recording was transmitted to the Barth by 
means of ultrashort wave transritter at a speed about seven 
times higher than that of recording to save the time. 

Bwsides the equirment for radio, telephone and telegraph 
communication, spaceshir also carried a TV camera, which 
could transmit to Earth the picture of the pilot. Two TV 
cameras were used on board, one = narfrow band, used on space= 
ship before, which transmitted the picture with clearness of 
a 100 lines, and the other - a new wideband system, providing 
clearness of a 400 lines. The second system was being tested 
on this flight. Both the systema transmitted 10 pictures per 
second. JHaeh of the TV systems had its ov tranomitter, 
operating intiltrashort waveband. The reecption was conducted 


at several points of the USSR territory. At the ceround atations 
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the picture was observed o the sereens of epecial televiniens 
and recorded on cineefilm aynchronously with the rocording of 
the physiological functions of the organism. Both the systema 
operated quite normally during the flight and enabled to 
observe and record the behavior of a man in conditions of 


weightlessness. 


Pilot-ecosmonaut Herman Stepanovich Titov has highly 
estimated the composite radio-set , by announcing in the ked 
Square: 'tRadio=cornunication operated so well, that throughout 
the flight at each orbital point I could communicate with my 


beloved Motherland", 


The reliable and high quality performance of redio reans 


were obtained due to a careful preparition. 


The preliminary flight experiments have ma’) it possible 
to check fully the distance of communication on short-waves 
and ultrashort waves, to determine the effect of acoustic 
noise in insertion branch on the legibility of speech, to 
appraise the jet effect of the working motor on the passage 
of radio waves, to detsrmine the possibility of simultaneous 
operation of receivers and transmitters during the flight, 


etce 


Thus, at the start of the manned flight the commun: cation 


system was fully checked and in working ordere 
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The work on radio communic tion with the apaceman han 
shown the pornible cammunicition cven at freat distnnece. 
When our Sovict man will fly o planets, he will olno be 
able to speak with his Motherland and be connected with it 


by television. 


The next spesker is the President of the International 


Astronautic Federation academician L. I. Sedov. 


THE REALITY IS ABOVE THE FANTASY 
Address of L. I. Sedov: 


Not even four years have passed since the beginning of 
the space epoch, marked by a vigorous development of seience 
and technique, aimed at cognizance and mastering of the 


Universe. 


That, which was a dream and the fantasy of people, has 
become a reality in our days. The prorressively new achieve-= 
ments of the Soviet Union have repeatedly shook the world: 
artificial earth satellitee; moon shota; delivery of pennant 
to the moon with the Emblem of the Sovict Union; y':otographs 
of the other side of the moons; Venusian probe; launching of 
a series of spaceshipsesatellites and, finally, historic 


orbital flights of Yurii Gararin and Herman Titov. 


The general public and specialists of the whole world 


watched with admiration these investirations. The ncientific 
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and technical success wan annuped by the daring of conecptiona, 
perfection of design and cauatruetion, gfrent size and rower of 
the space rockets and high weipht of the epnaceships, cauipped 
with a composite modern apparatus for meientifice experiments 
and for communic: sion with the Earth. ‘The marvelous necuracy 


of control systems must be specially emphasized. 


Development of the Soviet space research is the center 
of the modern universal science, the center of interest of al‘ 
the astions. The results of this work are the main scientific 
achievenents of our time, they will serve as a basis for further 


progress, the memory of them will last for ever. 


We, the Soviet peovle, are hapry and glad, that the main 
results and the leading role in the mastering of space belongs 


to our Motherland. 


The Soviet Union constantly and persistently firhts for 
peaceful existence, for peace between nations, and in this 
noble struggle the achievements in the space science end 
technique are of a pfreat help. ‘The Soviet space resvarch is 
directed tovards the strengthening the peace and are peaceful 


scientific works. 


The discoveries of the Soviet scientists belons to 
humanity. The main data on flicht trajectories and scientific 
reeults, obtained in the Soviet investirations, are publiched 


for seneral information and uses 
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The whole world with excitement and tension watched the 
flights of Yue A. Gererin and He. S. Titov, whieli ween announced 
prior to their anfe completion. The poople of al) the conntrier 


in the world obnervnad the courne of tierce fliphts, 


The scientistr ef the Soviet Union, just ac the leading 
scientists of the whole world, are earer to coozerate. In 
conditions of peace and friendship between nations the coopera=- 
tion in the sphere of science and technique is very beneficial, 


and v-his is a great boom for all the workers. 


The flights of man-made space vehicles to other planets, 
interplanetary communication and voyages are the order of the 


day. 


Allow me in the name of the International Federation of 
Astronautics to creet, congratulate and thank the leaders of 
the Soviet State, Soviet scientists, engineers, technicians 
and the courageous pilots cosmonauts Yurii Gagarin and Herman 


Titov. 


The Soviet toilers - enthusiasts, inspired by the Party 
and the Government, with mighty support of the whole Soviet 
peopl» have attained by their intellect and selfless labor 


brilliant achicvementse 


Dear comrade Titov, people of the whole Globe are proud 
of you. 


"Pravda", 12 August 1961. 
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SHCCHD MANNS SPAC A LINE 


On the 6 of Auguat 1961 at 9 hourn Moacew time Crem che 
sovict Ceomodrome Caikonur another sucecesfus launching was 
accomplished of spacenhip natallite "Vootoke-2", manned by the 
citizen of the Union of Soviet Socialist 2epublies, pilot - 


cosmonaut Major Herman Stepanovich Titov. 


According to verified data, perigee distance was 183 km, 
and apogee distance = 244 km. The orbital inclinatior. compore? 


64°56", The initial orbital period was SO.46 sacuter, 


On the 7 of August 1961 at 10 hours 18 11° nutes Moscow 
time the spaceship satellite "Vostck-e2" has safely landed in 
prescribed *-re.on the territory of the Soviet Union in the 


vicinity of village Krasnyi Kut cf Saratov district. 


Twenty five hours and eighteen minutes lasted this 
historic flight, over seven hundred thousand kmhas flown the 
speceship satellite, completing over seventeen revolution 


around the earth. 


The flight of H. S. Titov is a new step on the way to 
space mastering by a mane The possibility has been proved of 


a man's prolonged staying in the outer space. 


The flights of the Soviet spaceship-satellites show, that 
the tine is not far off, when the man will be oble to penctrate 
far into the space, to make acme true the ares-long dreans uf 
flying to the moon, mere, venus and even more dictant depths 


of the universo.e The mankind has entered into a new epoch of 
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mastering the secrets of nature, concealed in the depths of 


the cosmos. 


Thelaunching in the Soviet Union of space rockets and 
spaceships does not aim at setting up records and achicving 
external effects, astonishing the people's imagination. 

They are carried out in accordance with a certain program 

of research and mastering of space. In accordance with this 
program Soviet scientists, desiguers, engincers, technicians 
and workers are conducting extensive research and practical 
work. The exceptiona] achievements of the Soviet Union in 
rocket technique our country has placed at the service of 
peace and procress of mankind. The planet earth is a 
gigantic accumulator of energy, headed by a human mind. 

It depends only on man, how to order this energy, how to 


direct its mighty forces. 


Soviet people, guided by the Communist party, has turned 


to the future. 


With the constructio:: of spaceships of "Vostok" type 
have begun and are being conducted systematic investirations 
for improving methods of a man's orbital insertion, his return 
to earth, effect of study of the space flight on human organism, 
elucidating possibility of a man retaining his efficiency with 
prolonged weightlessness; life support systems are being 


perfected. 
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The flight of the first in the world Soviet spaceman 
Yu. A. Gagarin has inaugurated the era of a man's mastering 


of space. 


Less than four months later Herman Stepanovich Titov 
accomplished a prolonged space flight. He made a voyage 
approximately equal to the distance from earth to the moon 
and back and has safely returned to earth. This flight is 
another enormous step on the wav of conquering the space, 


another historic victory of the Soviet science and technique. 


Construction of spaceship "Vostok—2". 


The spaceship "Vostok-2"' consists of pilot's cabin, 


instrument compartment and braking motor compartment. 


The outside of the pilot's cabin is coated with a layer 
of thermal protection against the effects of high temperature 
during descent within the dense atmospheric layers. In the 
shell of the cabin are three portholes and two quickly - 
opening hatches. The portholes are protected by heat-resistant 
glasses, which enable the spaceman to conduct observations both 
during the orbital flight and on descent trajectory. To protect 
the spaceman's eyes from the rays of the sun each porthole is 
provided with shutters, which could be closed in the case of 


neede 
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The cabin contained life support and control systems, part 
of radio squipment, log book, optical device for visual observae 
tion through portholes, television cameras for observing the 


spacemai during the flight. 


The instrument compartment contains radio and control 


equipment and thermal control system of the spaceship. 


The cabin has a special seat for the pilot-cosmonaut. 
This seat is a complex of systems and devices, which assure 
the possibility of prolonged staying of the spaceman in the 
cabin, and in the case of need safe separation from the 
spaceship and descent of the spaceman to earth. The seat is 
provided with devices for safe automatic separation of the 
pilot from the spaceship and his landing during emergency 
at the takeoff and insertion into orbit. The seat has a 
supply of oxygen and ventilating device for the comfort of 
the cosmonaut in the space suit. Moreover, arranged in the 
seat are the two-way radio set, supply of products and articles 
of primary necessity, which could be used by the spaceman on 
landing. The seat is padded with soft plastic cushions, made 


to fit the body. 


fn the case of cosmonaut’s landing separately from the 
spaceship the parachute systems of the seat assure its stable 
and smooth descent onto the surface or water. In the case of 
descent on water the spaceman may use an inflatable dinghy, 


which unfurls automatically and is ready for use at the moment 


of coming down in water. Moreover, if the pilot comes down 
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in water the space suit itself supports him on the surface of 
water in position of floating on the back; the thermal insulation 
and air-tightness of the suit allow staying in icy water at o°c 
for 12 hours without any unpleasant sensations. The space suit 

is worn over a woolen underwear. The helmet has a glass "Visor", 
which is opened by hand and closes both by hand and automatically, 
if pressure or gas content of air in the cabin is above the 
tolerance limits. The space suit and its systems enable the 
cosmonaut to control the spaceship even in the case of failure 


of the cabin's hermetization. 


Above the space suit the cosmonaut is wearing an overall 
of orange color. Ventilation of the space suit is by the cabin's 
air. 

The hand control equipment the spaceman to orient the spaceship, 


to land in a selected area, to regulate the cabin's atmosphere, etc. 


Air-conditioning and pressure-control equipment automatically 
maintains in the cabin normal gas composition, humidity and air 


pressure. 


Conversation with earth co:ld be maintained with the use 
of microphones, laringophon, telephone and dynamic loudspeakers, 


by switching on either of these by the pilote wish. 


In the case of need the cosmonaut may interfere with the 
working of automatics, decreasing or rising the tem: crature, 


varying humidity and gas composition.e 
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The spaceship "Vostok-2" carried a new rerenerating unit, 
distinct from that on "Vostoke2" in the composition of blocks, 


chemical agents and higher perfection. 


The specially prepared food (Juices, chocolade, pies, etc.) 
is confined in tubes, and the water is in a special tank and is 
taken by the spaceman through mouth-piece and hose. H. S. Titov 
hac a reporter cine-camera "Konvas", by means of which he could 
take films through the portholes. There was a set of changeable 


objectives for the camera and a supply of color film. 


The flight of the spaceship "Vostok-2" was planned for 17 
revolutions around the earth. However the construction of 
the spaceship, reserves of food, water agents of regeneration 


system, power suyply permit of a more prolonged flight. 


After the orbital insertion the spaceship separated 
from the carriererocket. During the orbitting the equipment 


aboard operated in accordance with a definite program. 


During flight above the USSR territory the equipment is 
ewitched in for transmission of telemetric information, orbital 
control and transmission of the TV picture of the pilot. Data 
of trajectory parameters, received hy fround stations, were 
automatically transmitted along the communication channels into 
computing center, where they were processed on electronic 
computers. Thus, during the flight determination was made of 


orbital parameters and the ships movement was forecast. 
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The "Signal" system aboard, which continuously operates 
on frequency 19.995 Meps, served for the radio benring of the 


spaceship and transmission of a partial telemetriec information. 


During the flight the spaceman maintained radio-communication 
with the ground stations, transmitting information about hice 
feeling, implementation of the flight assignment, performance 
of equipment, received instructions on the order of further 


Information, received from the spaceman on radio-telephone 
lines, telemetric information were processed at ground stations 
and concentrated at command centers of flight control. On basis 
of the obtained information analysis, further course was decided 


of the flight. 


During the flight the spaceman had to carry out the 


following in accordance with assignment: 


= to observe the performance of equipment aboard; 


- test twice manual control of the spaceship; 


conduct visual observations through the cabin's portholes; 
© besides the direct radio-communication with the earth to 
carry cut during the flirht above the USS territory short- 
wave communications twice during an hour, 


- carry out physical exercises, etc. 


In the case of pilot's fceling bad or failure in performance 


of apparatus it was possible to bring the spaceship to earth at 
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any moment. The resolution about descent could be taken by the 
Spaceman independently or after consultation with the command 
center. The descent could have b::en done eithe: by manual control 


of the spaceship, or with the use of automatic system. 


In normal flight the descent was proposed at the start of 
the 19th revolution. The program provided for the use of 
automatic system. In this case prior to starting of brake motor 
there is automatic orientation of the spaceship. After operation 
of the brake motor at prescribed orbittal point, the spaceship 
changes from the orbit to descent trajectory. After the passage 
of high temperature zone the landing system is switched on close 
to earth surface and assures the landing of spaceship at low 


velocity. 


There are two possible ways for the spaceman's landing: 

= in spaceship; 

- outside the spaceship: by ejection at low altitude 
of the seat with the spaceman and subsequent descent 


of the spaceman on parachute. 


In this flight h. S. Titov used the second way. 


Communication systems with spaceship’ 
In development of conmunic:tion equipment with cpaceship 
"Vostoke2" it was necessary to provide high reliability of 


performance both of the system as a whole, and of each block 
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included in it. 


The communication system had to provide for twoeway 
conversaticns with the earth at maximum possible distances 
in any conditions of the flight and with the least consumption 


of time for getting into contact. 


To ensure reliable communication the spaceship carried 
equipment for three two-way radio telephone lines: two on 
shortewave and one on ultrashort wave. The two simultaneously 
operatine shortwave lines essured reception and transmission 
on various waves, each of which gets throursh quite well either 


at night or during the day. 


The passage of short waves depends to a great extent on 
the state of ionosphere, therefore the chortewave communication 
is not always sure. For this reason was also used the ultrae 
shortewave channel, which provided for reliable communication 
at comparatively short distances - upto 1500-20C0O km. The 
passace of ultrashort radio waves is practically independent 
of the flight altitude of the spaceship, tire of day, month, 
year, etce, ieee of all those factors, which determine the 


state of ionospheree 


Thus, the shortwave comannicition made it possible for 
the consmonaut to communicate at any time of the day at great 
distances - upto the opposite zone on the surface uf the Globe, 
and the ultrashort wave communication provide for a good radioc- 


contact with earth during the flicht above che Vo5s territory. 
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The shortewave tranomiltera operated on a conmon antenna 
through special separating filters; in the same way the short- 
wave receivers operated also on a common antenna, ‘lo cbtain 
simultaneous reception and transmission it was necessar~ to 
provide high extent of filter separation between these antennase 
The ultrashort wave receivers and transmitters operated on a 


common antennae. 


Frequency of transmitters aboard was 152765, 20.006 and 


143 2625 Meps. 


The set of communic:tion equipment on board included tape 
recorder with automatic start from speech signal and accelerated 
reading of recording on command from the earth, broad-casting 


receiver with smooth tuning in medium and short waves bands. 


A special network of ultrashort and short wave rsround 
stations were used on earth for communic:tion with the epaceship. 
The ultrashort wave stations ere equipped with special directionol 
antennas and reproducers of accelerated recording, the short-= 
wave ground stations used directional antennas, powerful trans- 
mitters and highly sensitive receivers. The fround centers 
are connected with dispatcher, maintaining communication programe 
He gives directions, when and which transmitter is to be use 
and what is t> be transnitted aboard; all the information from 


receiving ground stations were directed to him. 


Due to the grent flying speed of the spaceship the questions 


of clear and quick communication of dispatcher with each of the 
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many ground stations are of special significance, the slirhtest 
delay in reporting the received communique or even in tranamiosion 


on board may breal: the contact. 


Even before the flight of Yu. A. Gagarin and H. Se Titov 
during the launching of the spaceship with animale in Mareh 
of this year complete testing was conducted of all the blocks 


and devices in the aystem of communication. 


This flying experiment made it possible to check fully 
the distance of communication on short and ultrashort waves, 
to determine the effect of acoustic noise during the insertion 
on the legibility of speech, to determine the possibility of 
simultaneous operation of receivers and transmitters during 
the flight, etc. The electro-acoustic equipment of the 
pilots communic:tion system was also tested and its stability 


against noise in the actual flight was checked. 


Thus, at the start of the manned flights the communication 
system was fully checked and tested as a result of the pilot- 


less tests in automatic conditions. 


Television equipment was also set aboord the spaceship 


for direct observation of the c»smonaut during the flight. 


The problems of the television equipment on board the 
apaceship satellite "Vostok-2" were confined mainly to 
obtaining pictures of the spaceman characterizing his feeling, 
behavior, coordination of moverents in carrying out various 


taske. 
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Not lens essential wan the further rereorch in conditions 
of the TV pictures transminsion from aboard the spaceohip with 
the object of improving trlevinion of space objects. Accordingly 
two TV cameras were set up uboard the spaceshipenerrow and broad= 
bend. 

Both the TV systems operated independently and had their 
own radio-transmitters in ultrashort wave band. At the ground 
receiving stations the TV pictures were viewed on the screen of 
video-control devices and recorded on cine-films. This was 
simultaneous with recording of the main physiological functions- 
pulse and respiration rate, ete., which made possible composite 


comparison of various data in processing the flight material. 


Provision of life support conditions on the spaceship: 


The flichts of spaceships "Vostok-4" and "Vostok-2" were 
receded by a great amount of research in fixing the microclimate 
parameters of the cabin, working out ways and means of their 
maintenance and control during the whole time of flight. On the 
basis of careful analysis of investigations defined during 
general variations of elements in the cabin's microclimate 
(barometric pressure, cas composition and humidity of air, 
temperature of gas medium), construction of the cabin itself 
and its equipment the technical and physiclogically - hyrienic 
requirement of hermetic cabin were fully thourht out and have 


justified themselves in the launching of the spaceships. 
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The human organiam in enpnhle of maintaining normal vital 
activity in conditiono of environment slirhtly departing from 
normal. However, if the changes in microclimate clementn of 
environment are considerable, tre reserves of the organiam 
becone exhausted, the "equilibrium" between the organism und 
environment is disturbed, disorders of individual phyoivlogical 
systems and of the vital activity as a whole appear. Any 
denarture in microclimate elenents of environment from normal 
parameters, cuuses in the organism an additional nhysiclogical 
strain, ceterioratec the human endurance of overstrain, 
weightlessness, transitions fro... overstrain to weightlessness 


and viceeversa, etc. 


To maintain the besic parameters of the cebin'’s micro- 
climate clcse lo noriial the use was "iade on cpaceship "Vostok-2" 
of aireregenerating system, which provided, on one hand, 
absorption of curbon dioxive and moisture, exceded by a man, 
and on the other emanation of a certain auantity of oxyren, 


required for breathing. 


The amount of oxygen, emanated by the system, was adjusted 
(within certain limits) by the need of the spaceman hinmeelf. 
Deviations frei the present content of oxyren, curbon dioxide 
and water vapors in the atmosphere of myace cabin were recorded 
by special sensitive elements, the signal of which were pverecived 
by the automatic regulator controlling the rule of corresvonding 


reactions in recenerncore 
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The automatic control of regenersting unit wae duplicated 
by manual control, which enabled the spaceman in the case of 
necesnity to control the operation of the unit, making up the 
required composition of the cabin's atmosphere, humidity and 


temperature. 


Special automatic thermal control system maintained the 
required temperature in the espace cabin. Development of thia 
system involved overcoming a number of difficulties, specified, 
on one hand, by the variability of heat exuded by a man and 
operating equipment per unit time, and on the other - radiation 


heating of cabin from the sun. 


The automatic thermal control system consisted of two ducts 
air - open into apace cabin and fluid ~ leading to a special 
heat radiator in the inetrumcnt compartment of the cabin. Both 
these ducts joined in the air-fluid heat exchanger in the space 
cubin. The spaceman could independently fix the temperature in 
the cabin within the limits from +10 to 425°C, which was hence 


maintained automatically. 


All the parameters, characterizing performance of regene- 
ration oystem and the atmosphere of space cabin, were watched 
by the spaceman in deviccs on the control board and tranemitted 


to earth by radio-telemetry. 


Numerous experiments, oonducted in ground laboratories, 


have shown, that the air conditioning and regenerating syeten 
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reliably aasurer maintenance within the required limits of 
pressure, temperature, humidity and gas content in the cabin's 


atmosphere. 


Phyaiological specificity of weightleseness: 


The main difference of the second space flight from the 
first consisted in the fact, that it was lunger and was imple- 


mented in accordance with a more extensive program of research. 


It is well known, that one of the factors, which a man 
encounters during space flight is the weightlessness. Whereas 
until recently very little was known about its effect on the 
organien. Cases of partial and brief weightlessness, which 
are known to man in surface conditions, did not allow to make 
sone scientifically based prognoses regarding the space flight. 
There were controversial opinions regarding the effect of 
prolonged weightlessness on the orientation of a man in space, 
coordination of his movements, function of cardio-vascular 


and digestive systems and paychic state. 


All this persistently required an all round study of this 
important problez. Moreover, primarily it was necessary to 
clarify the nature of the weightlessness effect on the vitally 
important functions of the organias-blood circulation and 
respiration, i.e. to establish how dangerous to a man'e life 
is the state of weightleseness. Not less inportant also was 


the study of the possibility of normal vital activity of the 


(781) 


epaceman in flight, his efficiency, capacity to take food, 


Bleep, etc. 


The resolution of these questions was extremely difficult, 
This was due to the fact, that the construction of special stands 
for reproducing weightlessness in surface conditions is a techni- 
cally extremely complex problem. Actually, for a man in orderto 
cease feeling his owm weight, it is necessary to create conditions, 
in which there will be no stimulation of receptory apparatus 
(nerve ends) from which there is a constant flow of impulses ‘nto 
the central nervous system informing the man of the body position 


in space and of the position of various body parte. 


As we know, the orientation of a man in space and exact 
coordination of hie movements happens to be possible due to clear 
functioning of the three systems; vestibular apparatus, organ of 
vision and receptory apparatus of the skin, muscles, tendons, 


joints and ligaments. 


The vestibular apparatus is located in the labyrinth within 
the pyramid of the temporal bone. It consists of three semi- 
circular canals, located within tirce planes, and otolithic 
organ. The semicircular canals perceive the angular accelera- 
tions and the otolith organ reacts mainly to gravity changes. 

The otolith is located on the junction of the semicircular canals 
and is a hollow, the bottom of which is lined with sensitive nerve 


cells. The cells have the finest filaments and lying on these 
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in a jelly-like mass are small crystals of caloium carbonate 
and calcium phosphate salts. - otclithe. With the changing 
position of head or of gravity the pressure of otoliths on 
nerve cells changes, and therefore the stimultion of the latter 
also changes. Nervous impulses from stolith are transferred 
into the central nervous system, and on basis of the incoming 
information the correct orientation of the body in space is 


implemented by means of certain muscular groups. 


All the above systems (vestibular apparatus, vision, etc.) 


supplement each other reciprocally. 


It should be added, that the vestibular apparatus is closely 
connected with the vegetative nervous system, which regulates such 
automatic functions, as digestion, cardac activity, vascular tonus, 
sweating, etc. ence changes in the function of veetibular apparatus 
can cause considerable deviations in the functions cf the above 


systems. 


The first especial tests in the study of weightlessness effect 
on a human organism were conducted on a surface stand, which 
permitted to create weightlessness lasting 1 = 2 seconds. Th» 
resulte of these tests, however, could not satisfy the investi- 
gators, since the effect of weightlessness was too brief. Very 
interesting was the attempt to imitate the atate of weightlessness 
by submerging a man in a especial suit into fluid of spucifie gravity 


equal to that of a man. These tests enabled tc get an idea about 
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the functions of organism in conditions, approximating the state 
of weightlessness, when the activity of a part of nervous receptors 


was eliminated. 


An essential step forward in the study of weightlesaness 
were the experiments on planes. During tre flight of a high-speed 
plane in parabola the developing centrifugal force balances the 
gravity. In these conditions it is possible to obtain weightless- 


ness lasting up to 40 - 50 seconds. 


The experiments on planes permitted to get answers to the 
queations on subjective endurability of this unusual state, on 
reactions of cardio-vascular system, orientation in space, coor- 


dination of movements, etc. 


In this case it was fixed, that there are no appreciable 
changes in the function of cardio-vascular and respiratory systems; 
there is no departure from normal in the rate and rhythm of pulse 
and reepiration, in arterial pressure, electrocardiogram. There 
is no noticeable effect of weightlessness on hearing or sight. 
Orientation in space and coordination of movements with open eyes 
also do not show any appreciable changes. This is clear from the 
fact, that undergoing the test could execute quite suitable 
movements, such as, for instance, recording in log book, Moree 
key operation, etc. As regards the subjective sensations, these 
were differing. Some felt excallent in conditions of weightlessness, 
others noticed a number of unpleasant feelings and sensations. 


These were expressed in nausea, vertigo, loss of orientation, 
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sensation of rotation, etc. True, in a number of persons with 
repeated flights developed adaptability, which proves possible 


training for weightlessness. It is a very important fact. 


Thus, the plane tests have helped to clear a lot. However, 
all this could be taken as true only for a comparatively short 
time of the weightlessness effect. At the same time it was clear 
that the time factor will be of significance. Many important 
questions could not even be put up for resolutions in experiments 
on the planes. Therefore, the next step in the study of this unique 
factor of space flight was the research on various types of animale- 
mice, rats, dogs, - placed on rockets, and later on satellitec. 
In some experiments the duration of animals being in conditions 
of weightlessness was over 24 hours and neve'theless no adverse 
effect was noticed on physiologicel functions or vital activity 
of the animals. Positive results of these experiments made it 
possible to come to conclusion, that weightlessness, lasting upto 


24 hours will not be dangerous for life and health of pan. 


On the 12th of April 1961 Yu. A. Gagarin accomplished a 
space flight. After entering an orbit he remainod in the atate 
of weightlessness for about an hour. He did not noticed any 
unpleasant consequences. Without any difficuity he took food, 
done writing, corducted the required observations. Those wore 


very important observations of the first in the world coszonaut. 


But space flights may continue weeks, months and years. 
Further study was required of this important problem,ayu of tio 


whole life cycle of a man in prolonged weightle.eness. 
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The extensive program of medical investigations on spaceship 
"Veatok-2" included etudy of diurnal life cycle of a man in 
conditions of spaceship and efficiency investigation of the 


coemonaut in prolonged weightlessness. 


Various methods for obtaining information were used for the 
implementation of this program. The information was transmitted 
by radio to earth and processed. The use was not only of subjective 
sensations and feelings, tranamitted by the coszonaut from aboard 


the spaceship, but also of objective indices. recorded automatically. 


In the first case the information was coming through the system 
of twoeway radio-telephone equipment, and also from transmissions 
of summaries in a certain form. In the secondystelevision and 
telemetry were used. At present all this information is being 


studied and processed. 


Ensuring radiation safety: 


On epaceships-satellites, preceding flights of Yu. A. Gagarin 
and &@, S. Titov, an extensive program was conducted of biological 
experiments. These permitted to come to the conclusion, that a 
manned flight in similar conditions is possible and not dap-erous 
for the hea&th. In particular, this flight is not dangerous in 
respect of radiology. However, not all the questions, oonnected 
with the possible Siological effect of radiation, can be considered 
as solvea. Special in this respect required the solar flares. 

Some of these are associated with sharply increased intensity of 


cosmic radiation, changes in its qualitative and quantitative 


composition and could be dangerous to a man aboard the spaceship. 
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At present the regularity in the appearance of these flares is 
not sufficiently well known, and to foresee them is a difficult 


problen. 


To eneure the radiaticn safety of q. 8. Titov's flight 
certain measures were taken for observing the solar activity 
and direct measuring of cosmic radiation in the upper atmospheric 


layers. 


During the period, preceding the launching, and throughout 
the whole flight an extensive network of astronomical observato- 
ries conducted regular observations of the sun with the use of 
special methods, which permitted to forecast with high probability 
increase in the solar activity and flares. At the same time in 
various parts of the Soviet Union, specially in polar latitudes, 
systematic launching was conducted of balloons, directly recording 
the intensity of cosmic radiation in stratosphere. All the 
information obtained by these methods was immediately processed 
and quickly sommunicated to flight control. The decisions on the 
start of flight and its subsequent program were taken with an 


estimate of this information. 


During the period immediately preceding to the launching 
of spaceship "Vostok-2" and also during the whole flight the 
solar activity was within the normal limits. Intensity of 
the cosmic radiation in the stratosphere, measured by means of 
cosmio radiation balloons, was normal throughout. In respect of 


radiology the flight was in suitable conditions. 
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How the flight was passing: 
It may be assumed, that the specific effect of space flight 


factors actually “begiis" from the moment of stepping into the 
cabin and the shutting of the hatch. The spaceman was left alone, 
he is isolated. True, in this case the isolation is incomplete, 
as &. S. Titov continuously conmunicated with the command center 
of flight control. At this time there could be noticed insig- 
nificant variations in the respiration rate and acceleration of 
heart beats upto 90-106 per minute. One minute before the start 
pulse rate was upto 120/minute. Undoubtedly, these changes were 


due to emotion. 


As we know, from the moment of the rocket's takeoff the 
organism is subjected to gradually increasing effect of overstrain, 
which may cause noticeable physiological changes in a number of 
organs and systems. It should be mentioned, that both in Yu. A. 
Gagarin and G@. S. Titov, according to subjective and objective 
data, the propulsion period prior to orbital insertion passed 


without any unpleasant consequences. 


G. S. Titov at the press- conference on the 11th of August 
remarked: "Overstrain, noise and vibration in the insertion 
branch have endured well and without unpleasnat sensations. 
During this period I conducted observations through the portholes 
and of instruments, maintained two way radio-communication with 
the earth". True, it should be mentioned, that inspite of such 
good general subjective state of the cosmo: aut, there was some 


quickening of the pulse, which was upto 118-134/minute. 
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The changes marked in heart beats and respiration were 
specified by the effect of the whole complex of flight factors 
(noise, vibrations, overstrain), including the natural for 


this flight emotional tension. 


However, these changes were not outside the limits of 
those, observed inG. S. Titov during training in the prepara- 


tion period, for instance, on centrifuge. 


With the orbittal insertion and cutoff of engines the 
effect of noise, vibrations and overstrain has ceased: now there 
was weightlessness. The first impression, according to G. S. 
Titov, was original: it seemed to him, that he was flying upside 


down. But soon, after a few seconds, this sensation disappeared. 


The spaceman got in contact with earth, transmitted communique 
on his feeling and performance of equipment, conducted observations 


through the portholes. 


When the spaceship entered into the shadow of the earth, the 


spaceman obeerved its surface. 


In accordanco with the flight program at 10 hours Moscow 
time G. S. Titov si itched on the nanual control of the spaceship. 
He conducted manual orientation of the spaceship and a number of 
other manueveres, required for the scientific measurements. In 
hie conclusion the manual control permits to carry out fully all 
the required maneuvers, control equipment operated exactly, 
without any deviations. The second time @. S. Titov switched on 


the manual control on the seventh revolution. 
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At the start of the second revolution the spaceman began 
cine-filming. The filminy and observations were conducted also 
afterward for short periods throughout the flight. The whole 
supply of cine-film was used up. The results of this filming 


are of definite scientific interest. 


In the observations of earth surface it is possible to 
distinguish rivers, mountains, fields. The clauds were clearly 
visible. They were easily distinguished from the snow by the 
shadow they threw on the surface of the earth. The earth's 
horizon is surrounded by a pale-blue halo. When the spaceship 
came out from the earth's shadow, the horizon was seen in the 


shape of a bright orange sickle. 


In accordanc> with the flight program G. S. Titov maintained 
communication on short and ultrashort waves, received radio-~ 
programs by means of broadcasting receiver, made entries in log- 


book and on tape recordere 


Throughout the flight there was a reliable twoway communi- 


cation of the spaceman with the earth. 


During the flight the cosmonaut transmitted greetings to 
Moscovites, peoples of the Soviet Union, Europe, Asia, Africa 


North and South Americas, Australia. 


At the third revolution the spaceman lunched, and on the 


sixth,dined, done exercises, etc. 
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The weightlessness did not prevent the spaceman from 
carrying out also all the natural needs, take food, use the 
eanitary system and even slecp. True, the sleep, specially 
at the beginning was restless, and the appetite low. It may 
imagined, that the low appetite and the slight vertigo and nausea 
were due to unusual irritation of the vestibular apparatus under 
the effect of weightlessness. It is significant to mention, that 
the pointed out changes in the vestibular apparatus almost totally 
disappeared as soon as the spaceman took up the initial collected 
attitude and did not make any sharp movements with the head. 
These indications have become to a considerable extent reduced 
after sleep and completely disappeared at the start of overstrain 


effect during the return of spaceship to earth. 


It should be pointed out, that during the orbitting, when 
the spaceman was awaken,the pulse, rate varied from 80 to 100/ 
minute, which was slightly higher, than the initial indices and 
during the sleep decreased to 54-56 and corresponded to ground 
conditions, The shape and elements of electrocardiogram through- 


out the orbitting did not show any significant changes. 


The prolonged stay of G. S. Titov in conditions of weightless- 
ness has passed well and did not cause any pathological disorders. 
Some changes were only marked in vestibular apparatus, which did 
not effect the efficiency of the spaceman. In the fothcoming 
investigations it will be necessary to elucidate, whether the 
yeactions, noticed by the spaceman in vestibular apparatus are 


the result of the higher individual sensitivity or will frequently 
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accompany spaceman in conditions of weightlessness. 


In the latter case the neceasity may arise for creating on 
the spaceship of artificial weight, which could be implemented 


by special technical means. 


All the life support systems on the spaceship "Vostok=-2"' 
operated normally. There were no disturbances in the composition 
of atmosphere, pressure and heat exchangeeIn the cabin's temperature 
the spaceman adjusted himself. According to received data it 


fluctuated from 10 to 25°C. The humidity war 50-70%. 


In accordance with the flight program on the 7th of August 
1961 at calculated time the automatic orientation system and the 
automatics for descent and landing of the spaceship in prescribed 
area were switched in. After the exit of the spaceship from the 
earth's shadow there was the searth and orientation of the space- 
ship on the sun. Hence in accordance with a special program 
preparation began of equipment for starting the brake motor and, 
finally, the brake motor was started; the spaceship changed tx. 
descent trajectory. G@. S. Titov transmitted to earth information 


about the passage of all commands and communiques on the flight. 


Having completed seventeen revolution around the earth, the 
spaceship "Voatok-2" and pilot cosmonaut G. S. Titov landed in 
prescribed area. This happened at 10 hours 18 minutes Moscow 


time in the area of Krasnyi Kut village ef Saratov district. 
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According to all the dati available at present, and on 
the basis of subjective sensations of G@ S. Titov, his 
officiency was retained throughout the flight at quite a high 


level. 


From the expressionsof @. S. Titov ard available data, 
transition from weightlessness to overstrain at the moment co: 
the ship's deceleration was quite smooth and did not involve 
any unpleasant consequences and functional disorders. The 
descent was quite successful. The spaceman felt throughout very 
well and his mood was cheerful. No pathological aftermath has 
been recorded. Thus, the main and most important result of G.S. 
Titov's flight on spaceship "Vostok-2" is the proof, that 


ezZiciency of a man during a 25 hour space flight is fully retained. 


During the after-flight examination no departure what so ever 


were found in the health of the spaceman. 


@, S. Titov has accomplished the greatest feat. This feat 
reflects the new enormous achievements of the Soviet Union, our 
soience and technique, the whole national economy, the great 
advantages of the socialist order foremost in the world. 

The scientists, designers, engineers, technicians and 
workers, whose selfjess labor made possible launching of space- 
ship "Vostoke2", have dedicated this flight to the XXII Convention 


of the Communist Party of the Soviet Union. 
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Tho achievements in spice renearch the Soviet Union 
placen at the service of peacc, acientifie progress, for 


the good of the people of our planet. 


"Pravda", 8 Septembcr 1961. 


TASS COMMUNIQUE ON THE LAUNCHING UF SPACJSHIP 
SATELLITE "VOSTOK=-3". 


On the 11th of August 1962 at 11 hours 30 min Moscow 
time the Soviet Union has placed into earth orbit spaceship- 
satellite "Vostok-3'' manned by pilot cosmonaut Major comrade 


Nikolaev Andriyan Grigorevich. 


The object of the flight: 


obtaining additional data on the effect of space 

flight on a human organism; 

= Investigation of the efficiency of a man in 
conditions of weightlessness; 

- carrying out by a man of a certain amount of 
research in conditions of space flight; 

- further improvement of the spaceship's systema, 


means of communication, control and landing. 


The spaceship catellite "Vostok-3" was inserted into orbit, 
close to calculated one. According to preliminary data, orbittal 
period of the spaceship is 88.5 minutes, perigee and aporee 
dietances are 183 and 251 km respectively, orbittal inclination 
about 65°. A twoeway radioecommunication is continuoucly maintained 


with spaceship "Vosiok-3". 
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According to communications of pilot cosmonaut comrade 
Nikolaev and also objective data, obtained by telemetry and 
television, he satisfactorily endured the period of orbital. 
insertion and transition to weightlessness. Comrade Nikolaev 


feels quite well. 


Comrade Nikolaev ic carrying on his transmissions on 
frequencies 20.006 and 143.625 megacycles per second. The 
epaceship carried also transmitter "Signal", operating on 


frequency 19.995 Mcps. 


All systema aboard the spaceship function normally. 
Information about the flight will be transmitted by all the 


radioestations of the Soviet Union. 


"Pravda", 11 August 1962. (Extra edition). 


STATEMENT OF A. Ge. NIKOLAEV PRIOR TO 
TAKEOFF: 


Dear comrades: May friends: 
Quite recently I was seeing off my friends Y. Gagarin and 
G. Titov into first space journeys, and today the great honor - 


of accomplishing another space flight has come to me. 


I am sincerely grateful to our own Lenin's Central Committee 
and the Soviet Government for their trust and shall apply all 
my powers and knowledge to implement worthily this noble assign- 


ment. 


ta a 
ba 
. 
Sea 
iy 
moar 


’ 
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Pages from biography: 


Andriyan Grigor*evich Nikolaev was born on the Sth 
September 1929 in Shershely village of Mariinsko-Posadskii 
area of Chuvash ASSR in the family of poor peasant. In 


nationality - chuvash. 


In 1944 A. G. Nikolaev finished 7 classes of incomplete 
middle school in Shorshely village. The same year he entered, 
snd in 1947 finished Mariinsko-Posadskii forestry school and 
received forester diploma in forestry. From December 1947 


till April 1950 worked as eupervisor in timber industry. 


In 1950 called for National Service and directed into 


millitary avioschool. Since 1955 -air-force piiot. 


In 1961 granted an order of the Red Star. Since 1957 
A. Ge. Nikolaev has been a member of the Communist Party of the 


Soviet Union. He is a bachelor. 


Hie father - Grigorii Nikolaevich died in 1944, mother - 
Anna Alekseevna was born in 1900. Brother - Ivan Grigor'evich, 
torn in 1927, works in Kirskii timber industry of Altyrskii 
area of Chuvash ASSR. Brother - Petr Grigor'evich, born in 
1936, is a driver in collective farm and lives in Shorshely 
village. Sister - Zinnida Grigor'evna, born in 1932, is a 


nurse at blood transfusion center in Cheboksar, city. 


‘Pravda’, 11th Aurpust 1962. (Special edition). 
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TASS COMMUNIQUE FROM ABOARD THE SFACESHIP: 


11 hours 24 minutes. 


Pilot cosmonaut Major Nikolaev has communicated from 
spaceship above the Soviet Unisn territory at 11 hours 45 minutes 
Moscow time: "Feel well. Everything normal aboard. The Earth 


is clearl; seen through portholes. Cosm. aut Nikolaev. 
13 hours 08 min. 


The flight of spaceship satellite "Vostok-3" proceeding 
normally. All the systems and instruments perform steadily. 
Thermal control and air-conditioning systems maintain tempera- 
ture, pressure und humidity within the set limits. Objective 
data, received by telemetry, confirm, that comrade Nikolaev have 
stood well the orbital insertion and initial orbita}]. period. 

TV picture of the spacemean and communications transmitted to 
earth indicate, that he is feeling well. Radio-telephone 
communication is maintained with the spaceman by means of a 
network of ground stations. At 13 hours 0% min Moscow time 
comrade Nikolaev greeted from aboard the spzceship people of the 


Soviet Union. 
On the third revolution. 


The flight of sraceship "Vostok=3" continues successfully. 
Major Nikolaev, while flying at the start of second revolution 
above Africa, transmitted greeting to the freedom loving peonle 


living in this continent. On the third revolution he reporteu 
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to Central Committee of the Communist Party of the Soviet Union 
and the Soviet Government the successful flight. Flying above 
Europe he transmitted greeting to the true frienda of his 


motherland = people of Socialist countries. 
The fourth revolution: 


Spaceship satellite "Vostok-3" with pilot cosmonaut Naj. 
Nikolaev continues its flight. During the 6 hours spaceship 
"Vostok-3" has orbitted the earth four times, covering distance 
of over 160 thousand km. Comrade Nikolaev has reported, that 
he successfully carries out the planned research program. His 
condition is excellent. Temperature in the cabin - 25°C. 
Pressure and humidity normal. All the systems of the spaceship 


operate well. 


After implementing the first part of research progran, 
during which he controlled the spaceship himself, Comrade 


Nikclaev had his lunch and rested for an hour. 


At the start of the fourth revolution there was a routine 


TV transmission from aboard the spaceship. 
Above South America. 


The spaceship satellite "Vostok-3" successfully continues 
its flight. Maj. Nikolaev reported that everything is in order; 


the assigned program is being fully im: lemented. 
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While flying above the South America Maj. Nikolaev trans- 


mitted greeting to the people of Latin America. 


The spaceman informs, that he can clearly see mountains, 


highways and rivers. 


All the equipment of the spaceship operates unfailingly; 


the pilot feels well. Temperature in the space cabin is 24°C, 
19 hours. 


At 19 hours Moscow time on the 11th of August the spaceship 
satellite "Vostok-3" has completed 5 revolutions around the earth 


having covered during this time a distance of over 200 thous. km. 


The condition of the spaceman is excellent, pulse rate varies 


between 78 and 92, respiration rate - 12-20. 


In accordance with the flight program Comrade Nikolaev 
freed himself from harness, came out of the seat and freely mceved 
around the cabin. There were no disordera in the function of 
vestibular apparatus. The spaceman informed, that his appetite 


is excellent, 


As a result of the processing of information, regularly 
coming to coordination center the orbit of the spaceship has 
been verified . At 19 hours on the 11th of August orbita} 
dlementse of the spaceship "Vostok-3" were as follows: orbital 
period 85.32 min., perigee and apogee dietances - 180 and 234 km 


respectively, orbittal inclination - 64°59", 
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The reception is continuing of the telemetric information, 
which indicates faultless functioning of the instruments and 
units aboard. The present temperature, pressure and humidity 
are maintained in the cabin. Continuous two-way radio-communi- 
cation is being maintained with "Vostok-3" and during the flight 
of the spaceship above the Soviet Union TV picture of the 
spaceman is received. Further information on the movement of 
spaceship and condition of Maje Ae Ge Nikolaev will be regularly 


transmitted from central radio. 
22 hours. 


At 22 hours Moscow time on the 11th of August spaceship 
satellite "Vostok=3" with pilot cosmonaut Maj. Nikolaev A. G. 
aboard has completed over seven revolutions around the earth, 


covering during this time a distance of about 300 thous. km. 


Flying above various areas of the Globe, Maj. Nikolaev 
tranemitted greeting to the people of our motherland and 
socialist countries, as well as to the people of Africa, Latin 


America and the USA. 


During the ten and a half hours in space pilot cosmonaut 
Nikolaev carried out various and composite tasks: regular 
observations were conducted of the systems ord units aboard, 
correction and adjustment was imrlemented of the individual 
units of equipment on directions from earth, visual observation 


conducted through the portholes. The spaceman clearly saw 
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islands, rivers, lakes, cities and populated centors. 


Regular communication was maintained with the spaceship 
by radio and television. At 20 hours 40 minutes the spaceship 
satellite passed above Moscow. At this time the TV picture of 
the spaceman was tranemitted in Central television directly from 
aboard the spaceship. All the results of his observations Comrade 
Nikolaev recorded in the log book. He took food three times breake- 
fast at 12.30, lunch at 15 hours and dinner at 21 hours 50 min. 
For the first time natural products were used for the pilot's 


meals. 


In accordance with the flight program the spaceman twice 
used the manual control of the spaceship. The orientation of 


the spaceship in this case was quite normal. 


To test the efficiency in conditions of weightlessness 
the spaceman has left his seat twice and moved around the cabin. 
According to communication of Comrade Nikolaev the efficiency 


is fully retained in these conditions. 


According to reports of the spaceman and telemetry data, 
conditions in the space cabin remained normal throughout. At 
the end of the seventh revolution the temperature was 23°c, 
pressure 1.1 atm., humidity - 70%. The spaceman Comrade 


Nikolaev feels well. 


After dinner at 22 hours Comrade Nikolaev in accordance 


with the flight program laid down to sleep. 
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Further communications on the flight of spaccship satellite 
"Vostok=-3" will be tranamitted in the morning on the 12th 
August. 


"Pravda", 12th August 1962. 


TASS COMMUNIQUE ~- GLAD NEWS FROM SPACE: 


1eth August, 5 hours. 


The spaceship satellite "Vostok-3" continues its flight. 
At 5 hours Moscow time on the 12th of August it completed over 
12 revolutions around the earth, covering a distance of over 


half a million kn. 


From 22 hours on the 11th of August till 5 hours on the 
12th of Auguat Comrade Nikolaev in accordance with the flight 
program has slept. During this time the nerformance and control 
of the instruments were automatic. Simultaneously the condition 


was being checked of the sleeping spaceman. 


At 5 hours after awakening comrade Nikolaev comaunicated by 
radio with the earth and reported, that he is feeling well, 
everything is in order on board and that he has started implemen- 
tation of research program, marked for the second day. The 


communication with the spaceman continues. 


7 hours. 
At 7 hours Moscow time on the 12th of August the spaceship 


satellite "Vostok-3" has completed over 13 revolutions around t 1e 
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earth and successfully continuca itc flight. All the systoms 


aboard operate normally. ‘Temperature in the cabin is 18°C. 


The processing of telemetric data have shown, that the 
Bleep of comrade Nikolaev was quiet. From 22 hours on 11th 
of August spaceman's pulse was 60-65, respiration even nd deep, 
Soon after awaking the pulse quickened to 80290. Having done 


sore exercises the spaceman began his breakfast. 


Comrade Nikolaev feels perfectly well. He clearly, 
calmly and concisely reports on performance of the epaceship 


units and implementation of the assigned research program. 


10 hours. 

At 10 hours Moscow time on the 12 of August spaceship- 
satellite "Vestok-3" manned by Maj. Nikolaev has more than 15 
times orbitted the Globe. During the 22 and a half hours of 
space flight the spaceship satellite covered a distance of 630 
thousand km. The flight is quite normal, fully in accordance 
with the planned program. Temperature in the cabin, pressure 


and humidity are nornal. 


The spaceman Nikolaev is cheerful and energetic anc 
continues to implement the marked out proyram. The time frou 
7 to 10 hours on the 12th August was assigned by the flight 
program mainly to various rescarches, phyciolorical and 
psycholozical tects. All the tasks of the program are succecse- 


fully implemented by Comrade Nikolaev. According to ‘ate of 
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coordination center orbita] parumeters of "Vontok=3" at 10 hours 
on the 12th of August were as follows; orbital period = 88.28 mine, 
apogee and perigee distanceo 23; and 179 km respectively. The 
objective medical data indicate good physical condition of the 
spaceman. His mood is cheerful. In conversations with eurth 
Comrade Nikoleev is interested in the latest news. Specially 

he asked to be informed of the results of the final match for 


SSST Cup in football, which took nlace yesterday in Moscow. 


The spaceman congratulated the team "Shakhter" with victory. 


The flight of spaceship "Vostok-3" is continuing. 


"Pravda", 12th August 1962 (Special edition). 


TASS COMMUNIQUE ON THE LAUNCHING OF SPAC..SHIP 
SATLLLIVE "VOSTOK=4!'s 


On the 12th of August 1962, at 11 hours 02 min. Moscow 
time the Soviet Union has placed into earth orbit spaceship 


"Vostoke4", 


The "Vostoke4"' is manned by a citizen of the Soviet Union 
pilot cosmonaut Lieutenant Colonel Comrade Popovich Favel 


Romanovich. 


In accordance with assignment the launching of the space- 
ship "Vostok-4" was carried out during the orbitting of spaceship 
"Vostoke3", launched in the Soviet Union yezterday, 11th August 
1962. At present orbitting simultaneousl, are two Soviet space- 


ships - "Vostoke3" and "Vostok-4", manned. by citizens of the 
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Sovict Union Comrades Nikolacv A.G. and Popovich FoR. 


The aim of inserting into close oxnito of two spaceships 
ie the obtaining of test data on the posribility of establishing 
direct communication between tis ‘«. spaceships, coordinated 
actions of pilot-cosmonauts, checking the effect of similar 


conditions of space flight on human organism. 


According to preliminary data, the orbit of the spaceship 
"Vostok-4" is close to calculate . The initial orbital period 
ie 88.5 min., the perigee and apogee distancce are 180 and <54 ka. 
respectively, orbital inclination about 65°. The spaceships are 
near each other and there is a twoeway radio-communication between 


them. 


The ground stations have established a two-way radio communi- 
cation with "Vostok-4", which transmitts on frequencies 20.006 


and 143.990 Meps. 


The spaceship also carries transmitter "Signal" operating on 


frequency 19.990 Mcps. 


The pilot cosmonauts Comrades Nikolaev and Popovioh both 


feel well. 


All the systems of spacaships "Vostok=3" and "Vostok-%" 
operate normally. For the first time in accordance with the 
plan of research there is a joint group flight in space of two 
Soviet spaceships “Vostok-3" and "Vostok-4", manned by Soviet 
citizen Comrades Nikolaev A.G. and Popovich Pei. 


"Pravda", 12th August 1962 (Special Edition). 
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STATEMENT OF Pete PGPOVIGH BEFORE TAK: OFF: 


My dear friende and Comrades! Cnly yesterday was placed 
into orbit spaceship "Vostok-3", monned by Andriyan Grircor'evivh 


Nikolaev. 


Today another Soviet spaceship is ready to takeoff. ‘And 


I have been entrusted with the place of pilot in this spaceship. 


I'am taking off into space flight with great pride for our 
Soviet people, whe are paving the way for mankind into communist 
future. 

Let this new fourth journey to the stars be the next contri- 
bution of our people into the cause of further mastering of space 


with peaceful aims. 


My “celestial brothers" have marked the first space routes. 
Now, following these routes, flies "Vostok-3", and I depart to 


follow him, in order to continue the conquest of the Universe. 


I‘am ready for the flight and shall conduct in a way, 


befitting a communist. 
Good-bye until we meet again, dear friends! 


Pages from biography: 


Pavel Romanovich Fopovieh was born on the Sth of October 
1930 in Uzin village of Kiev region in the family of a laborer. 


In nationality - Ukrainian. 
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Have attended primary, and then trade sehocl) in Belayn 
Taerkoy,. Later on joined the Magnitogarnk Indunteind pechnical 
Sehool. Finioned it in 1951 with a diploma of buildor-meehonic. 

During National cervieer hac bh om pineed ints aireforee 
achool. After finishine it served in Aireforce. Now he ion 
an Air-Force Filot. 

In harch 1945 admitted as a candidate for ;ilot cosmonaut. 


Member of the CFei since June 1957. 


Pnoto: lavel komanovich Lorovich. 
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In 1961 was awarded an order cf the Red Star. 


The cosmonaut is married. His wife - Vasilteva (in marriage 
Popovich) Maria Lavrentevna was born in 1931. In profession a 
pilot, now works as a computer technician. His daughter Natasha 


is six years old. 


Father - Popovich Roman Forfir'evic, born in 1905, works in 
Uzine of Kiev region. Mother Popovich Feodos'ya Kac'yanovna, 
born in 1903, is a housewife. He has two sisters - Maria, born 
in 1927, and Nadezhda, born in 1944, and two brothers - Nikolai, 


born in 1946, Petr, born in 1937, leiutenant in the Army. 


2 ASS COMMUNIQUE ON THE GRCUP FLIGHT: 


14 inours. 

The group flight of spaceship "Vostok-3" and "Vostok=4" 
continues. At 14 hours Moscow time on the 12th of August the 
two spaceships in joint flight have completed two revolutions 
around the earthe The spaceship "Vostok-3" has orbitted the 


Globe 18 times since the takeoff, covering over 740 thousand km. 


Comrades Nikolaev and Fspovich report, that everything is 
going well, they both feel excellently, instruments and systems 
of spaceships operate unfailingly. A steady twoeway radioe 
communication is being maintained betwcen Lhe two spaceships, 


which are at close distance to each other. 
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The spaceman Maj. Nikolaev has communicated that, while 
controlling his spaceship in accordance with assignment, he 
observed through portholes the flight of spaceship satellite 


"Vestoke4". 


At 12 hours 34 min. Moscow time spaceman comrade 
Popovich transmitted: "Moscow, Kremlin, to Central Committee 
of CPSU, Soviet Government, Reporting. The flight of spaceship 
"Vostok-4" proceeds nurmally. Feeling well. Very well. Very 
proud of the successes of our tcchnigue. Greetings to the whole 
Soviet People, Soviet Pilot cosmonaut Popovich", 


"Pravda", 12th Ausust 1962 (Special Edition). 


TASS COMMUNIQUE, GROUP FLIGHT CONTINUES: 


14 hours 30 minutes = 15 hours 45 minutes. 

The flight of spaceships satellites "Vostoke3" and "Vostok-4" 
continues successfully. All the systems abcard the spaceships 
operate normaily. Conditions in space cabins (temperature, air 


compositior , humidity) are maintained within the set limits. 


The spaceman Comrade Nikolaev and Fopovich are conducting 
the planned prorram of research. At 14 hours 30 minutes Moscow 
time they took their lunch and for an hour rested; the spacemen 


feel fine, pulse rate in both is about 70. 


TV pictures of the spaceran are tranemitt d directly from 
the spaceships to the earth and are transmitted by the Central 


Television and Intervision,. 
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18 Noura 30 minutes. 

At 18 hours 30 minutes Moacow time on the 12th of August 
spaceships satellites "Vostok-3" and "Vostok-4" were in group 
flight for seven and a half hours, having orbitted the Globe 
five times, At this time "Vostok-3" with spaceman Nikolaev 
has completed 21 revolutions around the earth, covering about 


850 thousand km. 


The Soviet spacemen are continuing their research in 
accordance with the object of launching. Telemetric information 
on performance of the units and systems of spaceships and the 
reading of instruments are regularly incoming from "Vostok~3" 
and "Vostok-4" to ground centers and are immediately transmitted 


to Coordinat: on Center for processing. 


The spacemer comrades Fopovich and Nikolaev freed themselves 
on the 12th of August from harness, left their seats and carried 


out the tasks , provided for by the flight program. 


Both the spacemen are in excellent condition. Their pulse 
is even - 65-70. Temperature in the cabin of "Vostok=3" 17°C, 
and in that of " Vostok-4 " 24°C, pressure and humidity of air 
normal. The spacemen continue to maintain a twoeway radio 


communication with each other. 


22 hours. 
At 22 hours Moscow time on the 12th of Aursust the spaceship 


"Vostok=3" completed over 24 revolutions around the earth, having 
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flown in space about 970 thousand km. ‘The spaceship "Vostok=4" 
orbitted the carth more than eight times, covering over 300 


thousand km, 


The group space fli:ht of comrades Nikolaev and Popov:.ch 


on spaceships "Vostok=3" and "Vostoke4" is continuing. 


Orbital parameters of spaceships "Vostok=3" and "Vostok=4" 


at 21 hours onthe 12th of August were respectively. 


Orbital period - 88.2 and 38.3 minutes; 
apogee distance = 227.6 and 234.8 km; 
perigee distance - 176.7 and 177.9 km; 


orbital inclination = 64°59' and 64°57". 


Comrades Nikolaev and Popovich have fully implemented the 


reaearch program, set for the 12th of August. 


The spacemen feel fine. Comrade Popovich had no ill effects 
from overstrain during the orbita] insertion, he lost none of his 
efficiency and continued to pmaintained communication with the 
earth. In conditions of prolonged space flight he alsw feels 
quite well as much as Comrade Nikolaev does. The spacemen 
steadily maintain communication with the earth and with each other 


at a set time. 


Both the spacemen ri;sisiy maintain the time-table set for 
their space flight. On the 12th of August Nikolaev and lopovich 


lunched and dined with appetite. 
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The objective data confirm the excellent condition of the 
spacemen. Pulse rate of Comrade Nikolaev is within 64-72. 
Pulse rate of Comrade Iopovich during the insertion and with 
transition to weightlessness temporarily increased upto 102-104, 


but subsequently quickly decreased and settled within 60-72. 
Respiration rate of both the spacemen is 15-19. 


During the flight both the spacemea several times released 
themselves from the harness, came out from the seats and carried 
out the required tasks and experiments, provided for by the 


progran. 


Pictures of both the spacemen, transmitted by the TV cameras 
on board, were repectedly translated by Central Television and 


Intertision directly from aboard the spaceships. 


In accordance with the prograr spaceman Nikol:.ev from 21 hre and 
spaceman Popovich from 21 hours 30 minutes Moscow time should 
sleep. 

Comrade Popovich has requested to congratulate in his 
name the team "Shakhter" with winninr in football the Cup of 


the Soviet Union. 


"Pravda", 13th August 1962. 


GRATITUDE GFK CRsALORS OF Sb: CESHIFS3 
The Soviet spacer@én A.G. Nikolaev and Pe R. Forovich 
tranemitted on the 13th of Aucust from spaceships "Vostok=3" 


and'Voatok-4", conducting group flight in space, the following 


radiogram! 
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"To Soviet Scientists, Designers, Engineers, Technicians 
and Workers. 

Dear Comrades! We are sincerely grateful to you for the 
creation of wonderful spaceships and our excellent preparation 
for the flight. We wish you further successes in your labor 
for the good of our Beloved Motherland. Pilots cosmonauts 
Nikolaev, Fopovich". 

"Pravda", 14th August 1962. 


TASS COMLUNIQGUE=THS RESEARCH PROGRAM IS BEING 
SUCCHSSFULLY INPLELENTED: 


13th August, 6 hours. 


The group space flight of the spaceships satellites "Vostok-3" 
and "Vostok-4" continues. At 6 tours Moscow time on the 13th of 
August the spaceship "Vostok=3" completed 29 revolutions around 
the earch, covering about 1 million 200 thousand km, which is 
over three times the distance from the earch to the Moon. 

Spaceshiy "Vostck-4" covered over 530 thousand km and completed 


13 revolutions around the earth. 


During the sleep of the spacemen from 4 hours 30 min. Hoecow 
time, the operntion of instruments war automatic and controiled 
by telemetry. Simultaneously the condition was being checked of 
the sleeping spncenen. All the unite end instruments of spacce 


ships operate normally. ‘The spacemen feel fine. 
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After awaking comrades Nikolaev and Fopovich did the thysical 
exercises, took breakfast and started the implementation of the 


program, planned for the 13th of Auguat. 


Communication of spacemen with the earth and with each 
other continues in accordance with the program of the group space 


flight. 


8 hours. 

At 8 hours Moscow time on the 13th of August spaceship 
satellite "Voatok-3" accomplishes its 31st revolution around the 
earth, having covered about 1 million 250 thousand km. ‘The 
spaceship satellite "Vostok-4" has orbitted the earth more than 14 


times, covering distance of about 590 thousand km. 


The spaceman Comrades Nikolaev and Fopovich informed, that 
they have slept well and are feeling quite fit. During the sleep 
the pulse of both the spacemen was about 60. The equipment of 


spaceships functions unfailingly. 


Morning hours of the spacemen were piven over to scientific 
observations, physiological, vestibular and psychological tests. 
Spaceman Nikolaev, whose flight is continuing for almost 4§ hours, 
and spaceman Fopovich, who is in space flight for 21 hours have 
fully retained their cfficiency and successfully implemented the 


flight program. 


Group flicht of spaceships "Vostok-3" and "Vostok-4" continues. 
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12 hours. 

At 12 hours Moscow time on the 13th of August spaceship 
satellite "Vostoke3", manned by the spaceship Fovovich orbitted 
the earth 17 times. The space flight of Comrade Nikolaev is 
continuing over 4& hours. Group flight has been continuing for 


25 hours. 


Telemetric checking data of the physical state of the 
spacemen indicate their excellent condition and efficiency. 
The pulse of Comrades Nikolaev and Popovich is steady, 60-65. 
Temperature in the cabins of "Vostok-3" end "Vostokek" ia 
15=18°C. Composition, humidity cand pressure of air are normal. 
The necessary medical and hygienic conditions in the cabins 
are fully maintained. Comrades Nikolaev and iopovich inforr, 
tat they ore foeline fine ard the program of the flight is 


being successfully implemented. 


The automatic command and measuring conplex with Coordina- 
tion Center assure imrlementation of all tie orbital] and tele- 
metric measurements provided in the program and their continuous 
processing and transmission of necessary information on board 


the spaceships. 


16 hours. 

The group flight of the Soviet Spacemen proceds successfully. 
At 16 hours Noscow time on the 13th of Ausust Comrade Kikoluev 
on spaceship "Vostok-%3" completed over 35 revolutions around the 
earth. Comrade Fopovich on spaceship "Vostok-4" over 19 revolue 


tionse 
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On the 19th revolution there was a routine sernc’on of TY 
tranemission from aboard spaceship "Vost»oke+" and on the 26th 
revolution - from aboard spaceship “Vostoke3". The tranemiscior 


was translated by Central Television and Intervision. 


The spacemen still feel fine and carry out regular 


scientific cbservations. 


Comrade Nikolaev informed, that he made a lot of interesting 


entries in the log book of the spaceship "Vortok-3". 


Regular radio-communication is being maintained between 


the spaceships and of spaceships with ground centers. 
19 hours. 


The spaceships "Vostok-3" and "Vostok-4" continue to orbit 


our planet. 


Spaceship "Vostok-3", manned by Comrade Nikolaev, at 19 
hours Moscow time on the 13th of Aurust completed over 37 revo- 
lutions around the earth, having flown above a million and a 
half km, which is four times the distance from the darth to the 
moone Spaceship "Vostoke4" by this time haa made over 21 revo- 


lutions. 


Comrade Nikolaev, while flying above Europe, transmitted 
greeting to the people of Scandinavia and West-European countries 


and wished them weace and happiness. 
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In accordance with the program the spacemen cont..nue 
ecientifie observations. They had released themselves of 
the harness, took over ccntrol of the spaceship and carried 
out the necessary measurements, recording the results of 


experiments in log books. 


The spacemen Nikolaev and Popovich maintain a steady 
two-way communication with each other and exchange technical 


information. 


Both men feel well, their mood is cheerful. They inform, 


thet they hed their lunch with appetite. 


The equipment on spaceships "Vostok-3" and "Vostok—4" 


functioning normally. 


22 hours. 
At 22 hours Moscow time on the 13th of August Soviet 
spaceships "Vostok-3" and "Vostok=-4" continue their group 


space flight. 


At this time "Vostok~3" has completed 40 revolutions 
around the earth and covered about one million 650 thousand 
km, and "Vostok-4" made 24 revolutions, covering about one 
million km. The spacemen have completed the program of 


research, set for the 13th of August. 


The instruments and equipment of the spaceships operate 
unfailingly. The telemetry system provides reliable control 


of the functioning of instruments and units aboard the space= 
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ships. Moreovcr, the telemetric measurements moke it possible 
to carry on objective observations of the state of the spacemen's 


health. 


On conclusion of medical specialists, the health of both 
the spacemen is excellent. The pulse and respiration are 
normal. The efficiency is fully retained. Mood is cheerful. 
Appetite of both the spacemen in conditions of space flight is 


good. 


According to the measuring complex data, processed in 
Coordination Center, orbital) parameters of "Vostok-3" and 
"Vostok-4" at 22 hours on the 13th of August were as follows: 
orbita, period 88.13 and 88.26 min., apogee distance = 221 and 
229 km, perigee distance - 173 and 176 km, orbital inclination 
64°50" and 64°57", 

Continuous two-way communication is being maintained 


between the spacemen. 


Today during the day television transmissions were 
repeatedly conducted directly from aboard the spaceshirs. 
Millions of viewers in the Soviet Union and in Europe watched 
on the screens of their TV sets the calm, smiling faces of the 
spacemene Comrade Popovich during the seceion on the 23rd 
revolution greeted the viewers ond graphically demonstrated 
the weightle-sness of objects, letting them "float" in front 


of the TV camera objective. 
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At the moment the spacemen, having comnleted their 


routine working day in space are asleep. 


"Pravda", 12th August 1962. 


THE SPACE IS TALKING TC THE EARTH: 


reese oe 


Good wishes to the nations 
of the world: 


While orbitting around the earth, the Soviet spaceman 
Nikolaev has transmitted from aboard the spaceship "Vostok-3" 


the following radiograms: 


"Plying above the African continent I warmly greet from 
aboard the Soviet spaceship "Vostok-3" the freedom loving 


people of Africa. Spaceman Nikolaev", 


"Sincere greetings and best wishes from aboard Soviet 
spaceship "Vostok-3"' to the true friends of my motherland - 


people of the socialist countries. Spaceman Nikolaev." 


"Greetings from aboard the Soviet spaceship "Vostok-3" 
to the peoples of Latin America. I wish you happiness and 


peace. Spaceman Nikelaev". 


"Flying above your great country I greet from aboard 
the Soviet spaceship "Vostok-3" the telented American people. 
I wish peace and happiness to the people oi your country. 


Spaceman Nikolsev", 


Flying above Avia the Soviet spaceman comrade Nikolaev 


radioed: 
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I traneamit sincere greeting from apnce to hratherly peaple 
of Great China, Mongolian Peoples Republie, Korean Democratic 
Peoples Republic, Democratic Republic of Vietnam, whe build 
socialism in their countries, Wish you new great succercese 


Spaceman Nikolacv". 


"I send my grectings from space to the peoples of India, 
Indonesia, Afghanistan, Laos, Burma, Ceylon and Cambodia. Let 
the sun of peace and happiness always shine above your countrics. 


Spaceman Nikolaev". 


“We send from aboard spaceships "Vostok-3" and "Vostok-4" 
our greetings and wishes for peace on earth to all the people 


of goodwill. Spacemen Nikolaev and Popovich", 


In reply to hearty congratulations of spacemen friends 


Comrades Nikolaev and Fopovich radioed: 


"Dear friends, we like you to know, that everything is 
in order. All the systems operate perfectly. There is full 
comfort on spaceships. Your hopes will be warranted. Untili 


we mect. We embrace and kiss youe Pavel, Andriyan". 


A group of Soviet corresponds have greeted the spacemen 
from the correspondents and Soviet readers. They have asked 
them to say a few words about the space flight and their 
impressions. On the 14th of August the following radiograms 


were received from the spacemen. 


a4 
($22 


Raditogram from Comrade Nikolaev; 


"Dear Comraden and frienda, thank yeu very much for yaur 
kind greeting ond wishes. 8verything is in or‘¢cr here. Tho 
systems operate perfeetly. I feel fine. The flight is being 
implemented in accordance with prescribed prosram. Until we 
meet soon, dear friends, on the earth dear to uc, To every- 
body, to all space greeting. Spaceman Nikolacv", 

Radiogram from Comrade Fonovich: 

"Dear friends, thank vou for your attention. I feel fine. 
When I land I will tell you a lot of interesting things. 
Spaceman Popovich". 

(TASS) 


LET THE SKY Bio ALWAYS PaaAcuxvuL: 


The _spacemen reply to participants of Youth 
Convention: 


The participants of the VI Convention of the World 
Federation of Democratic Youth greeted with enthusiasm the 


communique of @ nev Soviet success in specee 


Greeting from the rastitipants of Convention was transmitted 


to spacechins "Vostokes" end "Vostoke4", 


In answering radiogram the spacemen Nikolaev ond Fopcvich 


trancmitted: 


“Warsaw, VI Assembly of the World Federation of Democratic 


Youth. 


Dear friends, we thank the participants of the VI Convention 
for their warm grecting and beet wishes for success in our flight. 
We send you, Ambassadors of Youth, our sincere greeting. We 
heartily wich, that the meeting in Warsaw vould help the youth of 
various countries to unite their efforts in the struggle for 


peace, universal disarmament and a better future. 


Let the sky be always peaceful above our besutiful earth, 


Spacemen Andriyan Nikolaev and Paval Popovich". 


"Pravda", 15th August 1902. 


toe 


14th August 6 hours. 


At 6 hours Moscow time on he 4th of August the spaceship 
"Vostok-3"" has completed 46 revolutions around the earth, and 


spaceship "Vostok-&" = 30 revolutions. 


According to flight program from 21 hours on the 13th of 
August till 4 hours on the 14th of August the spacemen Nikolaev 
and Fopovich were sleeping, During this time the control of the 
spaceships and of equipment was automatic, Simultaneously by 
means of telemetry .ne pulse and r spiration of the sleeping 
spacemen were being recorded, and air parameters in space 


cabins measurede 


On awaking ComradesNikolaev and Popovich did their physical 


exercises and took the breakfast. 
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Contacting by radio earth they communicated, that they 
slept well, feel fine, pressure and humidity of air in the 
cabins are, as before, normal. Now the spacemen have started 
to carry out their numerovs and composite duties in accordance 
with the program of space resarch, planned for the 14th of 


August. 


The group flight of spaceships "Vostok-3" and "Vostok—=4" 


is continuing in accordance with the planned program. 
8 hours. 


On the 14th of August at 8 hours Moscow time the spacemen 
were above the southern hemisphere. The spaceship "Vostok-3" 
was on its 4?th revolution earcund the earth, spaceship "Vostok=4" 


31st revolution. 


The research in accordance with the planned program is 
continuing at both the spaceships. The results are recorded 
by spacemen in log books and on tape-recorders, as well as being 
regularly transmitted to the earth. Comrade Nikolaev has been 
observing the moon and had it filmed. He informed, that the 
temperature in the cabin of "Vostok-=3" is 20°C, pressure 1.2 atm., 
humidity 75%. In communication of Comrade Popovich, temperature 


in the cabin ie 15°C, pressure 1.1 atme, humidity 75%. 


The feeling and mood of the spacemen ars excellent. Medical 
observation data indicate, thot they stand the conditions of flight 


very well. ‘The pulse rate of the spacemen is 60-65, respiration 
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rate 10e12. Both the spacemen have medically checked 
themselves and informed, that the results of ehecking are 


good. 


A greeting was transmitted on boerd the spaceships from 
a@ group of correspondents, who saw them off into the space 
journeys They wished in the name of Soviet readers bon 
voyage to the spacemen. Comrades Nikolaev and Popovich thank 
them for their congratulations and transmitted to the earth 


a greeting from space, 
12 hours. 


At 12 hours Moscow time on the 14th of August spaceship 
"Vostok-3" has completed during the three days 49 revolutions 
around the earth, covering distance of over two million km 
Spaceship "Vostok-4" is now over two days in flight, it has 
orbitted the earth 33 times and covered a distance of over one 


million 400 thousand km. 


The spacemen feel fine, Comrades Nikolaev and Popovich 
successfully carry on the planned flight program and maintain 
a stable contact with the earth and with each cther. The 
equipment of the spaceships functions normally. Normal 
conditions are maintaincd in space cabins. The spacemen can 
adjust -s they wish the air temperature within certain limits 
to build more cuitable conditions in the space cabine The croup 
space flight of "Vostoke3" and "Vostok-4" continues in accordance 


with the programe 


(826) 


16 hours. 

The Soviet spaceships "Vostok-3" and "Vostok-4" ccntinue 
their prolonged orbitting of the Globe. At 16 hours Moscow 
time on the 14th of Aucust "Vostok-3" has completed 52 


revolutions around the earth, and "Vostok = 4" = 36 revolutions. 


At 13 hours O4 min. on the 14th of August spacemen Nikolaev 
and Popovich in a joint radiogram have reported to the Soviet 
people, Central Committee CPSU, Government of USSR on the 
successful completion of the third day of the space flight, 
thanked ihem for the fatherly care and assured, that the 


planned flight program will be fully implemented. 


Having become adapted to conditions of prolonged space 
flight, the spacemen continue the scientific observations. In 
accordance with the program Comrades Nikolaev and Popovich release 
themeselves periodically from harness, leave their seats and study 
the effect of weightlessness on the movement coordination and 


efficiency in space flight. 


The condition and mood of the spacemen is excellent. The 


equipment of spaceships operates normally. 
21 hours. 


The spacemen Nikolaev and Fopovich hwe completed one more 
day of tension and work in space. At 21 hours Noscow time on 
the 14th of Aucust the spaceship "Yostok=-3" completed over 55 
revolutions around the earth, and spaceship "Vostok-4" - over 


39 revolutions. 
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The spaceship "Vostok-3" has been in space flicht for 
over 81 hours. Distance covered during this time is about 
two million 300 thousand km, which is 6 times the distance 
from the earth to the moon. The spaceship "Vostok-4" covered 


during 58 hours over one million 600 thousand km. 


The group flight of spaceships proceeds normally, in full 
conformity with the preset program. All the units and systems 
of spaceships function unfailingly. Orbital parameters of 
"Vostok-3" and "Vostok-4" at 21 hours on the 14th of August 
are respectively as follows: orbital period - 88.028 and 
88.179 min., apogee distance - 214 and 224 km, perigee distance 


170 and 173 km, orbittal inclination = 64°59" and 64°57", 


Continuous two-way radio-communic: tion is being maintained 
between the two spaceships. On the 14th of August during the 
passage of spaceships above the USSR territory from the 
Central television and Intervision repeatedly transmissions 


were made directly from the spaceships. 


The observation is being continued of the spacemen's 
condition and efficiency. The continuously incoming telemetric 
information, TV observations and reports of the spacemen 
indicate, that conditions in space cabins are normal, which the 
spacemen themselves describe as comfortable. The temperature 
humidity and pressure of air are optimum. The recorded physioe 
logical functions show no departure from the normal, the 


spacemen feel fit, their mood is cheerful. 
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During the group flight of spaceships "Vostok-e3" and 
"Vostok=4" extremely valuable data were obtained for 
investigation of the effect of prolonged space flight on 


physiological and psychological state of the human organism. 


Experience, obtained in space flights of Gagarin and 
Titov made it possible to give an alround preparation of 


Nikolaev and Popovich for a considerably longer flight. 


Great role in accomplishing prolonged space flirhts was 
played also by the high moral qualities and will power of the 


Soviet spacemen. 


Pilot cosmonauts Nikolaev and Fopovich have successfully 
accomplished the research program, set for the 14th of August. 
At present in accordance with the program the spacemen are 
asleep. 


"Pravda", 15th August 1962. 


TASS COMMUNI UE = TEE UNPRECEDENTED GROUP FLIGHT 
IN SPACE IS SUCCESSFULLY CONT'LE?HD: 


In accordance with the flight program on the 15th of Aucust 
1962 landing was accomplished in western area of spaceships "Vostok-?" 
with Comrade Nikolaev A.G.and "Vostoke4" with Comrade lopovich Feiie 


The landing was quite normals 
Landing time of spacemen: 


- Comrade Nikolaev 4.G. - 9 hours 55 mine, 
- Comrade Topovich Fee = 10 hours 0.1 min. 


After the space flight ond landing both the cpacenen fecl very 
well, Flight program of spaceships "Vostoke3%" and "Vortokel" is 
fully implemented. 

MPRAVDA", 15th Aurust 1962 (Speciol Edition). 
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TC COMMUNIST PARTY AND FeOPLis CF VHE SOVIET UNION : 


TO PEOPLES AND GOVERNMENTS CF ALL THE CCUNTRILS : 


TC_ ALL PROGAESSIVE MANKIND : 


From Central Committee CFSU, Presidium of the 


Supreme Council of US3S2 and the Government of 


the Soviet Union. 


A new glorious pare hus teen written in tle chronicle 
of space conquest. For the first tine in t.e world soviet 
spacemen have accomplished on spzeeshij. sutellites u heroic, 


unprecedented in its cusplexit: and durution group space flight. 


Cn the itu and 12th of August 1962 powerful Soviet 
rockets have launched into the Surth orbit spaceships "Vostokes" 
and "Vostoke!l, manned ty the citizens of the Union of Sovict 
Socialist xepublics, conumunists comrides ikcliev Andriyan 


Griportevich und Fopovich Vvel son .noviche 


Displayii,, preat courane snd heroism comrades Nikoluev 
and kopovich have accomplished a munyeduys ~roup orbiting of 
the Gurth, have brilliantly implemented the plonned proycrsss 
and successfully landed in prescribed orea on tiie territory 


of our Motherland = Unien o: soviet Soci lint tepublicse 
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The upnucechi p "Vostoke3", manned by comrade ii kolacv, 
during 95 hro, ieee ulmost four days, orbited the Globe more 
than 64 times and covered distince of over 2 million 600 


thousund km. 


The spaceship "Vostokel", manned by comrade Popovich, 
during 71 hrs, iee. almost three days, orbited our planet 
more than 48 times and covered a distance of about 2 million 


km. 


The joint flight of the two spaceships was at close 
distance to euch other. There was a direct steady two-way 
radio-communication between the .pacemene jhe takeoff and 
landing of the spaceships were implemented in exact conformity 
to the planned program. ‘The equipment of the spaceships 
operated unfailingly throughout the flight. The health state 
of both the spacemen during the flight was excellent, their 
mood checrful, efficiency fully retained. Duriny; the flight 
they implemented a considerable amount of researche They 
feel quite fit after their return from the composite space 


flight. 


This type of group fliyht io made povsible mainly by 
the perfection of gpaceships, precision ot scientific 
calculations, exceptionally well co-ordinated work of #11 
soviet people, engaved in the implementation of this 


responsible acbirnmente 
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Central Committee of the Communict Party of the 
Goviet Union, Presidium of the Supreme Council of USSH 
aud the Government of the Soviet Union mark with great 
joy and satisfaction, that the Soviet spucemen, scientists, 
designers, engineers, technicians und workers, participating 
in the construction of spaceships and serving their flight 
in space, have honorably implemented their duty to the 


Motherland, to prosressive mankind. 


The many-days group orbiting of the Earth marks a 
new step in space research. For the first time during the 
flight radio-communicution was established not only of the 
spaceship with the Earth, but also between the spaceships, 
flying at different distances. The science became enriched 
by most valuable data on the state of human orzanism in 
conditions of space flirnt. The two spacemen in simultaneous 
group flight, while maintainin:: reciprocal communication ind 
controllin, the ships, coordinated thrir uctions with esch 
other, exchan,-ed intormation about the conditions, equipment 
performance, c.mpared results of observations. iiow it is 
quite obvious, thot cistances, counted in mi‘lions of 
kilometers ure pogsible to soviet spacemen. The time ic 
not far off, when they will fly powertul spueceships to the 


Planets cf Solur systemic 
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The great feat of comrades Wikulauev and Popovich 
rises even higher the fame of our Fatherliund, cle.rly 
dc: actrates the achievements of the highly-developed 
Soviet economics, the advanced Soviet science and technique, 


the undeniable advantages of socialist order. 


The Soviet space heroes = are the men, who came out 
from the common people, brought up in the ranks of our 
glorious Communist Party. They were raised on the high 
ideals of socialism and comnunism, faithful to the end 
to their people, the Motherland. ‘hey embody the undces- 
tructible friendship of the socialist nutions of US32. 
Following the Russian comrades Gagarin and Titov, the 
space was stormed by the con of Chuvash people comrade 
Nikolaev and the son of Ukrainian people comrade Popovich. 
In a single brotherly tumily the peoples of the Soviet 
Union build communism, in 2 sin;le formation they ussault 
the Universe in the interest of peace and progress, happiness 


of the whole mankind. 


The names of communists Yurii Gorarin, Germun Titov, 
Andriyan Wikoluev and Povel Fopovich became the personific«tion 
of the heroism of the rentice yenius and industry of our people. 
Soviet spacemen are the true and worthy vons of our Motherland, 
creat Lenin's Communist burty. ‘Those are men of unflinching 


courare, creat knowled;e, high culture cud morel purity. 
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Now the whole world can see, that the communists 
are steadily in advance of mankind on Earth and in spece, 
that socialism is the relinble tekeoff platform, from 
which the Soviet Union successfully sends into space its 


powerful and perfect spaceships. 


The new outstanding successes in space conquest 
convincir ly show, that communism cains one victory after 
another in pecceful competition with capitalism. Inspired 
by the resolutinions of the XXII Convention, by the new 
Frocram of the Farty, the Soviet people steadily build 
communist society, pavini: the way for all the mankind 


to bright future. 


The prevision of the reat Lenin of the transforming 
role of science, technique ani culture in the development 
of society is coming true. “Previously - said Vladimir 
Iltich, - the whole human min’, its all cenius created 
only to ~ive to some all the blessin7s of the technique 
and culture, and to deprive others of the most necessary =- 
education and development. But now all the mirvcles of 
technique, 21] the cictories of culture will be the property 
of the masses, and henceforward the humun mind and genius 
will never be converted into meuns of violence, into means 
of exploitation. We know this, and is'nt it worth working 
for, to ive all ones efforts for this yrentest historical 
task? and the workers will accomplish this titanic historical 
job, since it ig in then that lie the slumbering creat forces 


of the revolution, rebirth ond renewal". 
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Gur party, our people follow the way shewn by Lenine 
Now “ll can sec, whot miracles are accomplished by the 
gigantic creative powers of the Joviet people, awakened by 


the revolution. 


In our time the science and technique open out limitlecs 
possibilities for masterin;: the forces of nature and their 
use for the good of man. The ;;reat discoveries of science 
can serve to improve the conditions of life only, when they 


are used for peaceful purpose, in the name of people's happiness. 


The Soviet Government continuously and persistently 
fights for stable peace in the whole world. And the new 
flights of the Soviet spaceships were accomplished with 


peaceful aims. 


The mankind craves for stable peace on Earth, and no 
Government should disregard it. “Zhe extent of the people's 
hatred for the eneries of pesee was clewrly shown at the 
Wdorld Gon ress for Universal Disarmament and Feace, held 
recently 1n Moscow. In the name of all the peoples the 
Congress wrathfully condemned the mMilliturist circles of 
the Western Powers and called to active strurcle for a 
penesal aud tetul disurmaient under a otriet Intern: tional 


centrot, Sor the bunnin,, of nucle..r teoty for evere 
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the Jeviet Government opuinu solemnly deelires, thict 
it fully cupports the demands of the peoplo. for ascuran, 
ctuble pesee in the world and dyer everythim. pescible to 


implement these just demands. 


The Soviet Jovernment once weedin gppenlac to all the 
Governments and peoples with «4 call to stru.gle even more 
persistently for delivery of mankind from the threat of 
nuclear war, for indestructible peace on Earth. The Soviet 
people are confident, that by their persistent struyle the 


nations will defend the cause of peace. 


The heroic feats of pilots cosmonauts comrades Nikolaev 
and Fopovich fill the hearts of Soviet people, all honest 
people in the world with joy and pride, call our people to 


new successes in communist building. 
Forward, toward the triumph of peace and progress : 
Central Committee of CPSU, Presidium of the 
supreme Council of USSK 
Council of Ministers 
USSR 


"Pravda", 15 August 1962 (Special edition). 
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fo seientisto und designeru, engineers, 


and workers, al) groups nnd orgunisntiona, particle 
poting in the accomplishment of the prolonced proup 
Spuce rlight o! nanned opaceghip - outeliites 


"Vostok=2" and "Vostokek", 


technicians 


To Sovict spucemen comrades Kikoluev and Fopovich. 


Dezr Comrades : 


The first in the world prolon:ed group space flight 
of two Soviet spaceships "Vostok-4" and "Vostok-4", manned 
by tne citizens of the soviet Union comrafes Nikolaev and 
Popovich has been successfully completed. <A new brilliant 


victory has been won in the masterins of the outer space 


It is gratirying; to realize, that the Soviet people 
were the first to pave the way in the depths of the Universe. 
The couraseous spacemen Andriyan Nikolsev and Pavel kopovich 
with their record flight and implementation of extensive 
research program have made a new and worthy contribution 
into the treasury of advanced Soviet science, wuymented the 
fame of our Notherland. ‘Yhe Soviet people are enra;tured 


with the heroic feat of itc sons. 


This feot, just as the feat of the first Soviet 
spaceme:; will be known for cver, will always be an exasiple 


of unbending will, coura:e und valour. 
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The Central Committee of the Communist Party of 
the Soviet Union, Presidium of the Supreme Council of 
UsSat and the Couneil of Ministers USSR sincerely and 
warmly greet and congratulate you, deur comrades Nikoluev 
and Popovich with suecesstul completion of the lon; froup 
space flight and safe return to our dear Soviet land. we 
wish you good health and new successes in your noble work 


to the plory of Motherland. 


The spaceships "Vostok=3" und "Vostoke4" are a new 
great achicvement of the Soviet science und designing. The 
group space flight on these spaceships is a new triumph of 
the Soviet science and technique, creative genius of our 
scientists, designers, engineers, technicians and workers. 
This flight will have an enormous significance for new flights 
into space and to other planets of the Soiar System. The 
construction of the spaceships and their equipment have 
withstood all the tests in the composite conditions of spece 
flight. The spacemen nave carried out an extensive program 
of ressarch, the results of wiich have enriched the world 


science. 


The construction of the vowerful spaceships "Vastok-3" 
and "Vostoke4", the muny days Group flight on these spaceships 
of pilotsecosmoniuts see Nikoleev and J... Popovich, is a 
new outstandin~ contribution to the historic task, set by the 
XAII Convention of the JFol to our soviet science - to tuke 


toe Le cin pocifaen iso the vorld in :Jl) the main spheres 
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The successes of the soviet Union in conguerin, the 
space once more convineingly show, the inexhaustible creative 
power possessed by our socialist society. Today the whole 
world can cee of whut sreat ferits the Soviet people ire 
capable = people, who ure the active and conscientious 


builders of communism. 


Central Committee of the Communist Party of the Sovict 
Union, Presidium of the Supreme Council of Usd and the Council 
of Ministers USsa heartily end warmly congratulate in the nume 
of the Communist Party, Soviet Government, all the peoples of 
our Motherland scientists, designers, engineers, technicians, 
workers, croups and organisations, all those, who participated 
in construction of the new spaceships "Vostok-3" and Vostok-4", 
in preparation and successful accomplishment of the group space 


flight. 


Glory to the Sovict scientists, designers, en, ineerS, 
technicians and workers = cre: tors of remarkable spaceships 


satellites! 
Glory to the valorce seviet spacemen’ 
Glory to heroic Jovict people - builders of conmunisms’ 


Glory to the “Communist Party of the Soviet Union - 
inspirer and organise of all the victories of the Soviet peopiec! 
Forwerd, te the victory of communism! 


Contra] Committee of Presidium of the supreme  Souncii ef 


Chul! CJensel? if Uaod “eb daspe ef 


Ce eee at ae ; ik ihe$ . 
: r wid ’ eats Bs ait “83 b°R G- e 
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YASS COMMUNIQUE | Filo TO TERMIN TION Cr HL52GRIC rLIGHt. 


15 August, 6 o'clock in the morning. 


at 6 o'clock Moscow time on the 15th of Aususat 
spaceship "Vostok-3" has completed over 61 revolutions 
around the Earth, and the spaceship "Vostok-4" «= over 


45 revolutions. 


After their sleep till 3 hra 30 min the spacemen 
comrades Nikolaev and Popovich besan further implementation 
of the flight program. The condition and mood of the spacemen 
are excellent. All the systems and units aboard the spaceships 
operate normally. Normal life support conditions are maintained 


in the space cabins. 


The group space flight of the spaceships satellites 
"Vostok=3"' and "Vostok-''", manned by comrades Nikclaev and 


Popovich continucs in accordance with the plenned programe 
8 o'clock in the morning. 


At & hrs Moscow time on the 15th of August the soviet 
spaceships sre continuing, their unprecedented space flight. 
By this time spaceship "Vostok=3" made 63 revolutions, 
covering over 2.5 million km, ond the spaceship "Vostoke’" 
hus orbited the S.urth ‘? times, ceveriny, a sistance of ubout 
2 million km. soth the cpacewen os hefore te 1 fite their 


wood iu cheerful. Comvudes sikelsev on lopovice! continue 


do, deaentution of the flint (re; cam. 


“Bravia, Poa uot bev, Weigh Bea DSBS 
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BEST WIGHES TO TE NeTIONs OF Sik WCXboe 


Flying above Australia soviet spuceman ccmrade 
Nikolaev radioed! "Best wishcs from sboard the soviet 
spaceship "Vostok-3" to australian people. Wish you 


peace and well veing. Spaceman Nikolaev". 


While orbiting the Earth spaceman comrade Popovich 
transmitted .,adiogram: "I send sreetings from aboard the 
Soviet spaceship "Vostok-4"' to brotherly people of the 
great China, Korean Democratic People's republic, 
Democratic Republic of Vietnam, Mongolia and wish them 
mew successes in the building of socialism. Spaceman 


Popovich". 


Wadio measage from space: un ikoluev: “Best wishes 
from the Soviet spacesnip "Vostok-3" to the people of 
England, France, Italy and west Germany. Let there be 


peace in Muropee Spzucemin Nikolaev". 


"Greetings and best wishes to Seandinavian people 


from the Soviet spaceship "Vostok-e3". Spaceman hikolaev". 


"Best wishes from the Sovict spaceship "Vostok=2" 


tc the people of Near and Middl) guste Let the sky be 


pesceful ubove your cuounlriese spacenan Wikoleev', 


While ovbotin ceound tie i rthy soviet op.cemaun 


bopeovich tecunsdbber Lhe Pollo wit: peo Cia va a “se@ine 
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above Surcpe, I wend from jovi--t spuceship "Vautole" 
nreetings and wishes for new successes to brotherly 


people of socialist countries. Spacemin Popovich". 


“Warm creetings and be.wt wishes from Soviet 
spaceship "Vostoke/" to the Feople of India, Indonesia, 
dgurma, afghanistan, Ceylon, Luos and Camboviia. Let there 


be peace and friendship in your life. Spaceman Fopovich". 


"Flyinj; above surope I send my greetings from 
Soviet spaceship "Vostok-4" to the people of France, 
Italy, ingland and dest GCermanye I wish peece and 


friendship to all the nations. Spaceman Popovich". 


"bravda", 15 August 1962. (Special edition). (TASS) 


TAGS CCEMURIQUE = THE PxOural FULLY IMPLUMSNTED. 


The group-flight program of spaceships "Vostok-3" 
and "Vostoke4", manned by the USS citizens Maj. iiikolaev 
Andriyan Grigortevici and Lt. Col. lopovich Pavel Romanovich, 


has been fully completed. 


On the 15th of August 1962 the spaceships landed 
practically simultaneously in a prescribed urea of the 
Soviet Union, south of the Kurayando city of Kazakh G3, in 


the immediate vicinity of calculateda landiny places. 


Both the spucemen feel physically fit ofter the 


landing. 
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The spacemen Nikolaev on! Popovich were mt on 
their lundin: by doctors, friends, correspondents and 


sport Coumisacrs. 


The flight of spaceship "Vostoke3", menned by 
comrade Nikolaev continued for 94 hrs, ise. ulmost four 
days. During this tinue "Vostok-3" orbited the iurth more 
than 64 times, coverin;; u distance of over 2 million 


600 thousand km. 


The spaceflight of "Vostoke-'", mauned by comrade 
Fopovich lusted 71 hrs, during which he orbited the 


Globe 48 times. Distance covered is about 2 million «m. 


The group flight of both the spaceships composed 


71 hrs, ise. almost three days. 


The scienti.ic and technical problems of unprecedented 
in duration space light of "Vostok-3" and "Yostokel" and 
of the first proup fliypht have been fully and successfully 


resovied. 


A two-way radio-communic:.tion was established for 
the first time between two spaceships during the proup 
flight. Duriny the flight the spacemen conversed, exchanged 
results of their observetions und coordinated their actions. 
Valuable data were obtained for setting up communic:: tion 


durins, the prolonged spuce fliphts. 
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All the systems and units of sypacechipti ond the 
scientific instruments aboard functioned normally and 


unfailingly from the moment of takeoff till the londinge 


The Soviet spacemen have skil:ully couducted this 
composite flight, controllinc the opaceships and carrying 
out considerarle amount of research in accordance with 


the assignment. 


Ubjective data of the medical checking of the 
spacemen's state, which was kept up during the whole 
flight, have shown, that the spacemen comrades Nikolaev 
and Popovich have stood very well the orbital insertion, 


many days flight ond return to Marth. 


In this remurkable flight comrades Nikolaev and 
kopovich have shown an exceptional cour:;"e and valcr, 
thus demonstratin,;, to the world the high moral ‘jualities 


of a soviet Man. 


This flight is a new importunt stave in the peaceful 


conquest of the space. 


As a vesult oi the .roup Plisht of spacesuips 
Vostone3" and "Vostoke4" miterial was obtained of 
enormous mcientifie and techiiscid value, which will be 
of exceptional sijnificance “ye yurther mastering of the 
outer space and implement tion of the a, eGeold vnpir tions 
’ 


ot tie 


wi mankind - fliyhte t. other planet. aa 
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Diadtbe Gs Mle Pacshoier oF sao SUR ashe COULCIL U2 accut 
CUlir bad ie SITL CP Ti tas CR td CVI Geici Ch 
FILO? COSMCRAULTS Rade UIKCLasV aeie nib Lie COL. iOrCviei bet. 
For accomplishing tue Cirat in the world prolot ied 
group cpace flight on spuceshipe sitellites “Vostok-3" 
und "Vostak-4" to confer title ilero of the soviet Union 


with order of Lenin und “Gold Stur" medui te: 
Pilotecosmonaut Major Nikoluev Andriyan Grigor'evich, 


Filot-cosmonaut Lt=-Col. Fopovich Pavel Romanoviche 


L. Jreszhrev 


Chairman Fresidium of the Supreme 


Council USSR 


Ne. Geo,,adze 
Secretury Presidium of the Supreme 


Council USSR 


Noscow, Kremlin. 18 August 1962. 


DECkas GF Bis PRSGIDIUL CF 2 suk Ges COULCTIL USSR 
FOR CONFEAtiNG Tho S1Tbs “PILCT CCShON AUT Uso" CN 


MadCal UIRCL VY we te fea) L1GTe COL ECTUVICH be ite 


For aecempiis.in, a prelenced group apace flight on 


Gp a Menge Seteliites Wostone?*" ond “Wostokes" to confer 
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the title of "kilot cosmonaut of USSR" to citisenn of the 


soviet Union: 


Major Nikolaev Andriyiun Grigor'evich, 


Lieut. Col. Popovich Favel Romanovich. 


L.Srezhnev 


Chairman Presidium of the Supreme 
Council USSR 
M.Georgadze 


Secretary Presidium of the Supreme 


Council USSR 


Moscow, Kremlin, 18 August 1962. 


“pravda", 19 Auguet 1962. 


PRESS CONFERENCE ON Ti: FLIGHT OF ANDRIYAN_WIKOLAEV 


AD PaVilL PCPCVICH. 


Yesterday in the Assembix Hall of the Moscow ™.V. 
Lomonosov Stute Universits ° press conference was held of 
the Soviet and forei;n correspondentc, dealing with the 
first in history prolon: ed ¢roup flirht of the soviet 


spaceships "Vootok-3" and "Vostok=4", 


at this meeting, arran;ed by the Acudeny of sciences 
Usunr and the fiinistry of Foreign Affairs USSH, there were 
over 2000 people. These included hundreds of foreign and 


Soviet corres;endenta aad commentators of newspapers, journais, 
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rudio und television of every continent. ‘here were Joviet 
acientists und culture workera, representitives of social 
organizations, and of the Capitsl's enterprisea. Invitotiona 
were cent to the heads of diplomutic wniasions, accredited 


in USSR. 


The participants of the press conference warmly freeted 
Ueroes of the Soviet Union pilots cosmon.uts Gayarin Uye ie, 


Titov GeSe, Nikolaev «.G. «nd Fopovich P.:. 


Tho gatherin,, listened wits cre.t interest to the 
speeches of scientists, who spoke o: tne first results of 
the unprecedented stellur flight, which hus fixe! for cver 
the priority of the soviet science und technique in the 
musterin, of the unknown deptis of the Univer.ce for the 
good of mankind. Ueroes of tic Soviet sion pilots cesmonauts 
Andriyun Grigortevich Nikolaev uud Pavel Romanovich Fopovich 
addressed the press conference “ind were listened to with 


eBreut attentions 


the way into tie spice is open! 


Crenin. u dress by feVe KROliys:, lbresident of tue acoden. 


core: 


of Sciences USor. 


Deer cetravces$ Ledies and gentlemen! 


Cn the 19th of wu,guct 1962 the first in the aorti 


wey ag 
“Wootone's a 


erouy Plight ef S.viet cpuceshivea Wooton?" umd 


ued cas -isors Ce Seoke tet se. Cuma. @:. . duet oes 


4 
~ 
— 
‘ 
45 
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For 71 hra the spucemien wikoloevy ond Fopavich were 
in 8 joint flivht, coverin:: durin; thig time distance fuur 


times the distance from eecth tc the Meon miel uecke 


During his unupreeedenced slivht, beginwine on tne 
Vth of august 1962 2t 11 lira 30 min Lescew time, comrade 
hikelsev hag covered over «) million 600 theusand km snd 
orbited the Globe more than 64 timese Jhe remerkeuble flight 
of comrade Fopovich bevun on the 12th of auvust 1:62 at 11 
hrs O02 min Moscow time; he covered over ~ million km and 


orbited the Sart: more than 4S times. 


After fully completin, the flicht progru:: the spaucemen 
with hich precision almost simultiuneously safely landed in 


the area south of Karaganda each at an eurlier prescribed area. 


The flights of spaceships "Vostok-3" and "Vostok=4", 
which astounded the whole world, were implemented in uccordance 
with the progrum of study and masteriny; of spuce, conducted 
by the soviet Union for peaceful purpose. The outstanding 
achievement of the soviet science and technique has been 


accomplished for the goou -f the whole world. 


The way into space, o;ened out by Yurii Gayurin and 
Herman ‘Yitov, becomes a highway, which is lendiay the munkind 
te uew victories of the mind and labor. ‘the fli:hins of 
andriyan Nitoloev and kuvel lopovich on apsecechits "Wostoh-2" 
and "Vostoke&" is a new important step of t: iG wey, brim in, 


us ne oper te realirgation of unter.ionetaey Porte. 
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The croup flizht of the epacea.ipo ta of hirh 
Signifieance for working out interplanetury stations, 
for conatructin, even more perfect apaceohip:., for 


the manterin,, cf interplanetary routes. 


To carry out u& ¢roup Gpuce fli;ht of teverul days 
requireu conctruction o! improved apaceships satellites. 
The perfect control systems of the spaceships enatled to 
implement exactly the flight progrum. ‘The performance of 
all the systems aboard the speceghij:: was specially efficient 
in the most difficult brances of the flight - the orbital 
insertion of the spaceships satellites was unusuelly precise 


and their descent was faultless. 


"Vostoke3" and "Vostoke4" carried an improved set 
of radio equipment for communication, improved IV equipment 
and special additionul automatic equipment, providing for 


a twoeway direct conversution >cetween the spaceshipsce 


A wide networl. of <round stations make it possible 
to conduct direct convers.tion with the spaceships practically 
from any point in the sovict Unien. Frequently the two-way 
conversutions with the spacemon on uitr:.short wove were 
conducted at a distance of several theucand km, und on 
shortewave band a number of cases were recorded, when the 


distance of communicction wes cver 10 theucaund knee 


Very of fieiently vn fast worked the round recedlvine 
and tronacdtting stition., whieh wace powerful directional 
syatoud, chenpodeover weearding ta target dndicatson, ineominuy: 


continuouoly from the Coosdin.tion centre. 


The prolon.ed Plight provran onailed the sepecmen to 
leave t eir sevt and freely #lost vround the ealin and to 
curry out different opecutionse Duri:;, che free floutiny the 
gpaucemen conducted rolioscommunic:s tion oy means of special 
loud-speakers und microphon:s, which provided for almost 
invarivble audibility of trimemissions from the harth and 
loudness of the spacemen's transmissions to Darth from any 


point or the cubine 


The long durution of the flight, two-way convergations 
of spacemen and intensity o: rudio-communic: tion 0: spacemen 
with the Earth enabled to accumul«te an extrenely valuable 
material on the passase of radicewaves and eaotablichment of 


radio-contact simultaneously with sever:l spaceships. 


The construction of improved spaceships satellites 
"Vostok=3" and "Vostok=4" and the specially adopted measures 
made possible prolonged flight in conditions of the outer 


upacee 


Due to the adopted measures the voiphtles: ness and 
other fectors did not affect the efviciencs of the spacemes, 
did not rrevent comrades nikelaev und repovicl to curry out 


tie hole planned PTiis .t propran. 
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Methodn for prepsrin, ‘the apacomen, worked out Ly 
the Soviet sclentistn, based on the experience ef a he 
hour flight of Hese Titov, enalled Lt. Cal, Pepovich tnd 
Mugje Nikeloav tu retain their wallbeiny thranchout the 


ueveral days fiighte 


‘fhe unprecedented dur: tion of likelucv and Popovich 
flight, the uninterrupted operation of the whole seicntific 
equipment, active participation of the s}acemen themselves 
in co ducting the research have provided the Soviet ccience 
with new invaluable in.ormution of the effect of spice flight 
on huiiun organism. The results of these flights cives use an 
ussurance, that conditions cun be created “or preserving the 
wellbeing and efficien- of spacemen in lonpelustin; space 


flights. 


All data, obtained during: the group space flicht, ere 
being, carefully processed; the results of rese:reh will be 
published and will be a new crest contribution of the Soviet 


science to the cause of peaceful conquest of tne outer space. 


The proup flights of tne spaceships subeilites "Vostolke3" 
and Vostok=-4", which intiated coordineted vroup uctiuns Oo: a 
nan in wpuce, are an outstanding; step townrd the mastering of 
the outer space. They have convineiagly shown the peositility 
of o free manned space flight, hove shown ways for accomplichinr 
even more composite and prolon;ed Vlishtgy both an cle Gieth 


OPbil ead ft otier plansty,. 
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The prolonged group space flight is an outstanding 
feat of scientists, designers, engineers, workero, and 
outstanding feat of the worthy sons of the people pilots 
cosmonauts Andriyan Grigor'evich Nikolaev and Pavel Romanovich 
Popovich. Their courage, skill, self-discipline assured 
carrying out of the first in the world group flight, which 
has written a new glorious page in the chronicle of the 
feats of Soviet people, Soviet science and technique, 
accomplished in the name of the Motherland, in the name 


of the peace and progress of the whole mankind. 


The flight is a new proof of the anount contributed 
to the treasury of universal culture by the free people of 
socialist ccuntries, people, who create the greutest thing 


in the history of mankind - build communist society. 
Deur Andriyan Grigor'evich aad Pavel Romanovich?! 


The whole Soviet people, the shole mankind with great 
attention and admiration followed your unprecedented flight 
and greeted with enthusiasm your return to the Soviet land. 
The Party. Government, the whole Soviet people highly value 
your immortal feat. The titles of the Heroes of the Soviet 
Union and Pilots-Cosmonauts of the Soviet Union were conferred 


On yOUe 


Allow me to welcome you, dear Aniriyan Grigor‘evich 
and Pavel Romanovich in the name of the Academy of Scienses, 


of all the scientists of the Soviet Jnion and of all those 


present i: the Hall. 
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The Academy of Sciences of the Soviet Union, taking 
into account the outstandin:;; significance of your flight 
for the science, for cosmonautics, has awarded to you gold 
medals, bearing the name of our outstanding countryman, 
great scientist, who was the first to forecast the possibility 
of space flights and outlined the ways for their accomplishment, 
K.E. Teiolkovsky = the founder or the theory of vocket technique 
and space flights. It gives me great joy in handing you these 


medals. 


Man in space cabin. 


Address by Prof. V.1l. Yazdovskii. 


Dear comrades! Ladies and Gentlemen’ 


Among the many problems, on the resolution of which 
depends success of future space travel, one of the most 
essential is the proglonsed effect on a man of the factors of 


space flight. 


The experimental study of the effect of these factors, 
specially of weightlessness, is only possible in conditions 
of actual flight on space vehicles. In this connection an 
exceptional interest represents the use of inhabited spaceships 
satellites ag a unique laboratory base for preparing distant 


space trips. 


The remarkable orbital flights of Soviet spacemen 


U. A. Gagarin and H.S. Titov have proved, that a man can 


endure 24-hour being in space. This conclusion was confirmed 
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also by data physiclogical investigations, conducted during 


the flights of American spacemen Glenn and Carpenter. 


The most prolonged of these flights was tic 24-hour 
voyage of Maj. Titov. He prepared the grounds for a more 


decisive penetration of a man into the space. 


After the flight of Yu. A. Gagarin and H.S. Titov 
the Soviet scientists and designers carried out a great 
amount of investigations, directed at rising physiological 
stability of a man against the effect of space-flight factors 
and some improvement of conditions for a loncer staying of 


aman in space cabin. 


H.S. Titov, as we know, has shown some or.zanic 


disorders during the flight. 


Careful analysis of the indicated manifestations enabled 
to assume, that reactions of organism to conditions of space 
flight depend mainly on the coordination of the physiological 
system of space analyzers (vestibular, visual, motor, etc.). 

It was ascertained, that under the conditions of weightlessness 
the disorders are possible in the interaction of the enumerated 
analyzers and changes in the sensitivity threshold of vestibular 
apparatus. As a result prolonged effect of even insignificant 
vestibular irritants, specially the Coriolis acceleration, 


causes symptoms, resembling sea-sickness. 
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All this was the basis for the careful selection 
of the spacemen with the use of specially developed 
methods for investigation of vestibular reactions, 
permitting to determine functioning of vestibular apparatus 
in conditions of interaction with motor and visual analyzers, 
and also for developing methods for training physiological 


system of vestibular and motor analyzers. 


At the end of the spacemen's preparation it was defined, 
that the stability of vestibular apparatus against the linear, 
angular, Coriolis accelerations and their combined effect 


was higher than the initial data several times. 


With the object of constant and more complete checking 
of the spacemen's state and conditions in the space cabins 
tre volume of scientific information from aboard the spaceships 


has been considerably increased. 


The most important scientific problems of medico- 
biological investigations in flights of spaceships "Vostok-3" 


and "Vostok-4" were the following : 


- Study of the state of the main physiological 


functions of a man in prolonged space flight. 


- Study of the daily periodicity of physiological 


processes in conditions of prolonged Earth orbiting. 


- Study of the efficiency of sracemen at vurioue 


branches of the spaceship's flight. 
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- Study of effectivity of selestion and training 


methods of spacemen for space flights. 


- Study of the performance of life support and 


safety systems in tlight. 


The basic methods for studying the state and 


efficiency of spacemen were: 


- Biotelemetric information, characterising the 


state of the main physiological systems of the organisn. 


- Television observation of the spacemen, which 
enabled to get an idea of behavior, motor activity, 


coordination of movements and attitude. 


- Radio-exchange along the communication channels 
of the spaceship with Earth, on the basis of which it was 
possible to draw conclusion about the efficiency, any 
peculiarities in speech, accuracy in carrying out individual 


operations. 


- Evaluation of the volume and quality in carrying 
out flight assignment in all its numerous anc different 


in nature details. 


As a result of the several days flight exceptionally 
extensive and most valuable scientific data were accumulated, 
a part of which even during the flight was subjected to 


express processin;;, and the main material is being now carefully 


analyzed. 
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On the basis of prelimincry data it is possible to 
point out, © pulnioa branch of the flight - orbital 
insertion =- A. s.tkolaev and P. Popovich stood quite well. 
Physiological reactions differed littl: in heir nature 
from these recorded in the flights of Yu. Gagarin and 
H. Titov. Pulse rate of A. Nikolaev during the voropulsion 
period was upt: 120, and of P. Popovich - 130. Respiration 


about 10 and 20 respectively. 


After the orbital insertion in conditions of 
weightlessness there was a comparatively rapid return of 


these indices to the values of pretakeoff period. 


At the end of the first and beginning of the second 
revolution the pulse and respiration rate already corresponded 
to values, zecorded a few minutes before takeoff. By the 
sixth revolution the pulse and respiration rate was almost 


the same as recorded in spacemen a few hours before the start. 


luring the following four days in A. Nikolaev and the 
three days in P. Popovich the pulse rate was maintained at 


60-70, and respiration at 10-15 per minute. 


quite explainible quickening of these indices was 


noticed prior to descent oi the vehicles to Burth. 


It should be emphasized, that no pathological changes 


what so ever were noticed un the curdiograms of both the 
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spacemen. In ceneral examination no noticeable disorders 
were defined in the pattern of encephrlogramn, electro- 


oculograms and recordings of cutancous galvanic reaction. 


Very serious attention was paid to the study of 
functional state of vestibular apparatus in joint activity 


with others, closely ccnnected analyzers. 


The preliminary data indicate high stability of the 


spacemen. This is the result of special measures. 


Taking into account the probable individual effect 
of weightlessness and possible reaction to the absence of 
gravity of other organs and systems of a man, the problem 


of weightlessness will figure even more in further investigations. 


At the same time very optimistic results were obtained 
in regarc - movement coordination and the capacity of a 
man to move freely and to implement the most diverse movements 
in the state of weightlessness, when the spacemen were getting 
out of the harness and their seats. Moreover they retained 
their space orientation, which was disturbed only with the 


closing of eyese 


On the whole the efficiency of A. Nikolaev and 
P. Popovich was retained at quite a high level throughout 
the flight. Implementation of assigned operations and 
research tests did not cause any difficulties. Their sleep 


wag not distinct by any peculiarities and was quite restful. 
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The appetite was normal. Chewing and swallowing 
presented no difficulties. The approximation of the 
ration to the usual was undoubtedly of « positive effect. 
It was approved and highly appreciated by the spacemen. 

I must mention, that individual tests of A. Nikolaev 


and P. Popovich were taken into account. 


It is very important to mention, that the hygienic 
conditions of both the space cabin. were naintained 
throughout the flight within the present limits and 


were optimal. 


The program of biological research, carried out by 
the spacemen, deserves special mention. It is premature 
to speak of results, the material is being processed, 
however the fact itself of the experimental work being 
done by a man in space flight is a new and important 


achievement. 


The group flight of A. Nikolaev and P. Popovich 


has terminated exceptionally successfully. 


No pathological changes whatsoever was detected in 


the health of the spacemen. 


As @ result of carried out investigations a lot of 
new scientific data were obtained, required for preparing 


sudsequent more composite space flights. 
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In conclusion permit mo in the name of seientista, 
doctors end biologists to exp:eas our griititude to Andriyan 
Grigor'evich Nikolaev and Pavel Romanovich Popovich for 
their brilliant implementation of the flight, patience and 
understanding, shown in the numerous examinations and 
medical teste, and also their exceptional accuracy and 


punctuality in the carrying out of scientific progran. 


Thank you for your attention. 


Reliability of technical equipment. 


Address of Academician A.A. Blagonravov. 


For over a week now the attention of the world press 
and people of the whole Globe is centered on the group flight 
of Soviet pilots cosmonauts comrades Nikolaev and Popovich. 
This even is, undoubtedly, a technological breakthrough and 
indicates a new progress in space research, being conducted 
in the Soviet Union. But what is there in this event, that 
rivets the attention of the seople, what astonishes them? I. 
seems to me, that what astonishes primarily is the bold 
assurance, with which the spacemen conduct flights in the 
Soviet Union, astonisnes the fact of the new tasks set in 
this case, pursuing the object of progressively dcoper and 
sure penetration of a man into space. What builds up this 
assurance? It ia known, at enormous significance in technique 


has reliability of the technical equipment, machines, crections. 
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Specially ucute it becomes for # multicomponent technical 
equipment, including an abundance of diverse unite and 
details. In order to accomplish the orbital flight of a 

man around the Glote it was necessary to construct powerful 
multistage rockets, capuble of imparting to the heavy 
spaceship satellite the orbitsl velocity, which required 
development of appropriate enyines, required calculation 

and accomplishment of the exact separation of the rocket 
stages, to execute at the right moment directional separation 
of the spaceship from the last rocket stage. It was necessary 
to construct the spacesnip itself, providing comfortable stay 
for the spaceman, ice. having the required atmosphere inside, 
of certain temperature, pressure and humidity, to provide 
control of these conditions both automatic and in the case 

of need = by the spaceman himself. It was nevessary to 
construct control system of the spaceship, to o.5tain its 
required orientation in space, to transfer it at a desired 
moment from the orbit to descent trajectory by changins its 
velocity and, finally, to provide safe landing in prescribed 
area. ven one incomplete liet of the problema, which had 

to be resolved, gives an idea of the complexity of the 
technical means, as a result of which the whole system of 

the carriererocict and the spaceship hed to be multicomponent, 
consisting of hundreds of thousands of separace details. And 
if we add the communication means with Earth, means of communi- 
caticn between two spnceships, means of observation, means of 


flight control, ground start equipment, then indeed this whole 


multicomponent system is w grandiose construction, vrandiose 


result of human mind. And thus, to get the sscurance of a 
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complete success of the experiment, end the Soviet scientiutns 
and engineers did have this assurance, it was neceasary to 
provide complete reliability, total faultieas operation of 
the whole of this composite system. Termination of Nikolaev 
and Popovich flight shows, how brilliantly thie problem was 


resolved. 


A definite and very important cide of the reliability 
problem is the precision in the implementation of all the 
functions of this system. The proof of the faultless working 
of the system is the implementation of the planned program 
and almost simultaneous landing of both the celestial brothers 


in exactly determined area. 


I remember, at the press-conference in Stockhome, 
when the orbiting, even before the flirht of Yu. a. Gagarin, 
was Of spaceship with animals, I was asked, what will happen, 
if this ship will land outside the USSR territory. I snswered 
this question with assurance, that the spaceship will land, 


where required. And, as you see, I was righte 


Outside the Soviet Union one frequently heurs the 
opinion, that "Yes, in the development of the rocket technique 
itself the Soviet Union is ahead of USA" (this is being said 
even by those, who find it hard to admit it). dut, besides, 
it is necossxry to compoure the efficiency, with which the 
experiments were conducted with space flights of Gararin, 
Titov and, tinelly, with the last proup flight of Nikolaev 


and Popovich, and thie efficiency depenied on the quality 
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ef inotrument nquipment, with difficultica, encounterad 

durin: the takeoff! of the American apauceman Glenn, ead with 
difficuitica, agoeciuted with landing of apacoman Carpenter, = 
in America. [hio indicates wig¢h quality of the whole 
dnotrumental equipment, which hec «gsoured the precise 
insertion into culculated orbits, uninterrupted contact 


and the resulting precision of landing. 


What else is remarkable in the carried out experiment? 
It seema to me, that the notewerthy is the succession, with 
which we in the Soviet Union are accomplishing the mastering 
of espace, when step by step new problems are being set up, 
representing development and improvement of preceding achieve~ 
Ments, an: the purposefulness, with which the ide. is being 
put into practice of conquering the space for the good of 
all mankind. ‘The whole space research, accomplished by us, 
is imbued with one object, object of science development for 
increasing the power of man over nature, uncovering its secrets, 
ao as to make it serve more fully the needs of mankind, and for 
the sake of this object the flights are becoming more distant 


and the stay of a man in space loner. 


For the sake of achieving the same object, for the 
sake of the peaceful conquest of the space the Soviet Union 
is and will continue the struggle for exclusion from the 
programs of space research those experiments, which may hamper 


the develsrzuent of ‘she science, place obstacles to International 
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cooperation in space, theue experiments, waich eonteminete 

the space. The Soviet Union through UeNe Committes offered 

to make an agreoment about bannin: the use of artiiaciel 
Barth gutellites for military reconnaissance, on Intcrnational 
measures of asuistance to incidentally or crashelanded ir 
foreign territory spacemen, on the return of space objects, 
landed in the same way, to countries, which launched them, 
but, unfortunately, our partners in the outer space did 


not welcome these suggestions. 


During the iast flight of the sparenes *itical cue: xing 
was made of the methods for life supy: .< of mrn in the srace 
flight. The best proof, that the problems connected with 
it were correctly resolved, is the excellent condition of 


the -‘acemen on their return to Earth. 


At the same time in already published material and 
in the address of V.I. Yazdovskii information was given on 
how far the methods for checking the state of the spacemen 
during the flight, the processes occuring in the organism, 
were extended and perfected. The observation dita, obtained 
in this case, will make it possible to produce flights of 


even greater duration and composition. 


Thus the possibility has now been fully proved of 
prolonged voyages of a man in the space; possibility of a 
man reaching the Moon and neighboring planets of the Solar 


system has ceased to be a dream and became a reality. 
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At a press=-conierence there is usually the traditional 
question: what are the next plans of space research in the 
Soviet Union? Therefore, anticipating this question, I can 
answer, that the directivity of these plans is known. New 
efforte will b. applied for further study of the space physics, 
further research will oe conducted of atmospheric manifestations 
for perfecting the weather service. Space flights will continue 
initially of automatically controlled interplanetary stations, 
and with further achievements - with direct participation of 
a man; work will be ccaducted on experimental astronomy. As 
regards making this answer more concrete, permit me to say, 
that each new success, any new results enable to improve and 
make more concrete the contemplated plans. Undoubtedly, the 
last flight of the spacemen, after processing of all the flight 
material, will permit to introduce alterations, directed toward 
improvement snd may be even expediting the planned research, 
and in their tine new achievements of our science and technique 


will excite the world. 


The courage and selflessness os our spacemen, their 
devotion to Motherland, readiness to cerry out the most 
difficult assignments of the Party and Goveriment are explained 
by the composite preparation, which the apacemen received, but 
mainly and primarily by the inspirin;; influence of Narxism- 
Leninism ideas. And this is the main"secret" of our successes 


in apace research. 
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Our peaceful scientific objects. 


Address of the Hero of the Soviet Union pilot cosmonaut 
AG. Nikolaev. 


Dear comrades! Ladies and Gentlemen! 


On the 15th of August 1962 the group space flight 
of the Soviet spaceshipa "Vostok-3" and "Vostok—4"' was 


completed. 


We. pilot cosmonaut Pavel Romanovich Popovich and 
my self, had the great honour of commanding these remarkable 
ships, created by the genius and labour of Soviet scientists, 


designers, engineers, technicians and workers. 


We are living in historic time, when the age-long 


dream of mankind ~ space flight - has became an actual fact. 


In October 1957 our country has launched the first 
Soviet earth satellite, in 1961 the first spacemen Yurii 
Alekseevich Gagarin orbited the Earth on Soviet spaceship 


"Vostok". 


Following this Soviet spaceman Herman Stepanovich 


Titov completed a 25-hour space flight. 


Carrying out the program of communism building, 
adopted by the XXII Convention of the Perty, the Soviet 


people, CC of CPSU and the Soviet Government pay a lot of 


attention to the mastering of space with peaceful aims. 
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It is specially pleasant for me to say, that our 
space flights are directed twoard the peaceful scientific 


aime and meet the interest of the whole mankind. 


In spite of the extensive information of our press, 
television and radio about the group flight of the Soviet 
spaceships during the period from 11 to 15 August 1962, 
you will, undoubtedly be interested in details of this 


flight directly from us. 


Pavel Romanovich und I are great friends. Together 
we were getting ready for the flight, together we were in 
space, and now we will tell you together about this flight. 


We have mutual understanding and cooperation. 


I think of taking up just a few questions, and he 


will supplement me. 
Agreed, Pavel Romanovich? 


The spaceships satellites "Vostok-3" and "Vostoke4" 
are more perfect and comfortzble than the "Vostok" and 
"Vostok-2", on which the first routes into the space were 
laid by our friends Yu. Gagarin and H. Titov, however the 
principul arrangement cf these spaceships is the same, and 


therefore there is no need for me to pause on this question. 


The construction of the Soviet spaceship and the 


working of ite systems have been sufficiently discussed in 


the press and reports at various International conferences, 
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The flight was preceded by two independent stages 
of preparation, one of which included the general training 
course of pilots cosmonauts and the second = concrete 


preparation period prior to the flight. 


The general training course includes study of a 
number of theoretical subjects, special physical, medico= 
biological, technical and mecicinal training. There is no 
need to mention all types of preparations and training, which 
we had to undergo. The typical and important types of training 


we consider the following : 


- special preparation, which is conducted on a 
real spaceship and training devices, which permit to 
imitate the normal flight and reproduce various failures 


and emergency situations: 


= medico-biological preparation in the form of 
training on centrifuge, in thermal chamber, pressure 


chamber, etc.; 
- physical preparation. 


A lot of attention is being given to flying preparation, 
including flights on modern fighter=-planes and special fligh*s 


for weightlessness. 


The concrete preparation for the flight was conducted 
in accordance with a special program. The basis of the 


program were . 
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- working out details of the flight assignment 
on a special training device of the type of apaceship 


"Vostok"; 


- maintenance of physical training; 


- medico-biological investigations; 


- flying preparation; 


- training in communication, etc. 


The details of flight were worked on the training 


device on each revolution concretly. 


Basing on the experience of controlling spaceship by 
H.S. Titov, we worked on the training device details of the 
manual control. We trained for exit and entry into seat for 
the free floating in space cabin. The training device permitted 
to work out these details of the assignment in full, and during 
the flight we did not have to think abou” their implementation. 
We implemented everything, as worked on the Earth. Other details 


of the flight assignment were worked in the same way. 


The availability aboard the spaceship of ultrashort- 
wave and short-wave receivers and transmitters, providing 
the possibility of contact between the spaceships, broadcasting 
receivers and individual means uf contact, required for maintaining 
communication on descent trajectory and after landing, and also 


interaction with sround controi centres required serious 


preparation in this sSvhere. 
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Concrete preparation on these questions and the 
study of radio transmission program enabled us during 
the flight to maintain continuous contact »etween the 
spaceships and with ground centres. We knew with whom 
we were in contact every moment of the flight, since it 
was our comrades spacemen, who were at the flight control 
centres. The familiar voices added courage, the assurance 
increased in the carrying out of assignment. We knew, 
that comrades, having all the data of flight, could help 


us at any moment. 


Flying preparation during this period included 
flights for weightlessness and working details of landing 
on parachute with full regular equipment, i.e. in space 


suit and with emergency supplies and radio set. 


Physical preparation and observation by doctors of 
our health were conducted daily. The concrets purposeful 
preparation enabled us to carry out successfully the 


flihgt pro gcam. 


As you know, I tookoff on the spaceship "Vostok=-3" 
on the 11th of August 1962 at 11 hre 30 min Moscow time 
and successfully entered the prescribed orbit, whicn, by 


the way, was very close to calculated one. 


Phe initial orbital period of "Vostok-3" was 88.5 
min. The perisye and apogee distances were 183 and 251 km 


respectively. Orbital inclination was 65°, 
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My celestial brother, Piuvel domanovich Popovich, 
took off the next day, i.e. the 12th of August 1962, at 


11 hres O02 min Moscow time on spaceship “Vostok''. 


It is really admirable, that spaceships "Vostok-3" 
and "Vostok-4"' were inserted into prescribed orbits with 


exceptional precision both in time and pluce. 


After the orbital insertion of "Vostok-4" our space- 
ships were close to each other and we were ready to shake 


hands and congratulate each other with the first successes. 


The considerable orbital inclination enabled us to 


enjoy the view of all the continents on the Globe. 


The main problems, which were being resolved by our 


first group flight, were the following: 


- obtainance of additional data on the effect of 


space flight on human organism; 


- efficiency investiation of a man in conditions 


of weightlessness; 


- carrying out by a man of a certain amount of 


research during a space flight; 


=- further improvement in communication, control and 


landin;: systems of the spaceship; 
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- obtainance of experimentul data on the possible 
cstablishnent of direct contact between spaceships in 
group flight, action coordination of spacemen, checking the 


effect of similar conditions of space flight on human organiame 


We were very pleased to report tv the CC of CPSU, 
Soviet Government and to the whole Soviet people, that the 
assigned problems were successfully resolved. The planned 
flight program has been completed and successful landing 
implemented in the preset area on the territory of our 


Motherlane - the Union of Soviet Socialist Republics. 


During the 95 hrs, i.e. almost four days I have orbited 
on spaceship "Vostok-3"' the Globe over 64 times and covered 


a distance of 2 million 600 thousand km. 


What can be said about my impressions of the flight‘ 


You can understand - it is not an easy problem. The 
flight, as I have mentioned, lasted 95 hrs and to describe the 
impressions of this flight will require just as much time. we 
do not have this time. Therefore I will have to describe only 


the main impressions of the flight. 


The spaceship "Vostok-3"' was a home for me during the 
four days. I felt the warmth and care of the Soviet people, 
Party and Government and this care multiplied by strength 
tenfold. I was touched to the bottom of my heart, just as 


my friend Pavel Popovich, by the greetings messages. It 


brought new energy, increased the will for victory: 


- 872 - 


Throughout the flight I had a steady assured contact 
with the Earth, I heard the voices of ny friends-spacemen, 


who communicated the necessary data. 


And what a happy feeling I experienced, when at the 
end of the first day of my flight, when into orbit next to 
me entered spaceship "Vostok-4", manned by my friend and, 
as it being said now, space twin-brother Pavel Popovich. 
We at once established a two-way radio-contact, inquired 


about the health and wished each other happy flying. 


It is difficult to convey, how good it is to fly 
together in space, to feel a friend next to you. Cur flights 
were going on exactly according to plan, which was deveioped 
on Barth, as it is said, minute per minute. Each detail cf 
the flight assignment was worked out and well prepared on 
Earth. We worked according the principle : "Hard in training - 


easy in flight". 


Getting ready for the several-days space flight, I 
realized, that I and Pavel Fopovicn, who was taking off the 
next day, will have tc answer scientists to many vague questions, 
connected with the effect of space flight on human organisn. I 
assumed, that I will feel discomfort, due to reaction of 
vestibular apparatus to weightlessness. However neither at 
the first revolution, nor to the end of the foureday flight 
no unpleasantness what ever from the vestibular apparatus 


was experienced by me or by Popovich. Moreover, conducting 


for the firet time in space vestibular tests, 1 was very 


careful, tried to implement all the prescribed turns of the 
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head, movemonts of eyes in exactly envicaged volume. jut 

not feeling any unplcasant sensations I began to increase 

the effect on vestibular ap,.ratus, making tene of tines 
quick turns of the head to either side, moved alon;, the 

cabin in different directions, rotated around my longitudinal 
axis in free soaring - the result was just the same: no 


unpleasantness whatever. 


Pavel Romanovich was right, when hc said, that our 
vestibular apparatuses were "dampened". In pilots of space- 
ships "Vostok-3" and "Vostoke4" there wzre no vestibular 
disorders throughout the flight. We did not suffer also 
from loss of appetite. We took our meals exactly according 


to time-table. 


The food was varied, it was selected in accordance 
to our tests. We always ate with appetite. Always before 
breakfast and lunch we wished each other "good appetite", 
spoke of what each like the best. He said, that he likes 
vobla (dried and salted roach). I said, that I am having 


one now, although I did not have it. 


The water in spaceship was tasty - fresh, cool Moscow 


water and I drank it with more pleasure than the various juices. 


I always slept well. Six hours of sleep was quite 
enough for me, but I had to meke it upto eight in accordance 
with the plan. It is interestins, that the first night I woke 


up about three times, the second, third and fourth nirht woke 
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up without the alarm clock at 2 ofelock in the morning, 
whereas 1 had to get up at 4 o'clock. I looked at the 


time and went again to sleep. How well I could sleep. 


Interestin; also ia the fact, that I woke up regularly 
at 4 o'clock. The second day at two minutes to four, the 
third - exactly at four. I was surprised myself, that I 
could get up at fixed time without the alarm. But on the 
last - fourth dey I overslept by ten minutes and instead 


of being above our territory, I was above the North America. 


The observations were very interesting. From my 
space rocket very cleurly visible were the coast lines, 
outlines of cities, specially at night due to illuminance. 
The boundaries could be determined of cities, main streets. 


Thunderstorms on Earth were clearly seen at night. 


During our flight there was a full moon. The Moon 
is very beautiful, just as we see it from the Barth, but 
here it is clear, that the Moon is a sphere. When I saw 
the Moon for the first time 3 was very happy, ae I had the 
camera and wanted to photograpn the Moon. The first time 
I was in a hurry, but during the followin,; days photographed 
it several times. When we entered the shadow of Earth, the 
Moon always gave us lieht. Lven at night with the lights off 
the cabin was so light, thant even the instruments could be 


distinguished. 
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I sow the Grion constellation. All of you sare 
probably familiar with it. It 46 ehuracterined by a 
belt of three sturs. I told Fuvel romanevich, that in 
the right-hand porthole I cun see Orion. And indeeds 


/% the same time he also saw the Crion conatollation. 


I had my timeetable. I have been doing physical 
exercises. These were specially worked out on Earth 
specially to keep up the muscle tonuus. Cn the last, but 
one day I exercised intensely, to set my organism fully 


ready for overstrain. 


The last revolution was most interesting. When 
all the systems of the spaceship, all the instruments 
for descent were switched on, tne heart felt lichted. 
I was thinking, that after a while I will be on the Earth. 
I told about it to Pavel RQomanovich, informed him, that 
everything is awitched in and everything normal. Then 
after six minutes he told me, that everything has been 
switched. At the end of the fourth day the distance 
between our spaceships was a six-minute flight. After 
the brake motor was started and began operating, I felt 
even happier. After the operation of the brake motor the 


spaceship separated, and there began the descent itself. 


I would like to describe this descent in detail. 
When the spaceship began its descent, the overstrain was 


low. Further on they were increasing; vixorously. 
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The moat interesting moment is, when the coating 
begins to burn. First there is a little wmoke (everything 
can be seen through the porthole), then a flame of various 
@olor, and by the way, not os tho same color, but red, 
orange, yellow, green = different colors of the flame. 
During; the maximum overstrain there is a hich compression. 

I expected these overe-strains, knew, that they will be, 
on Earth we trained on the centrifuge. It seems to me, 
thet without the training it would have been more dirficult. 
It was because of thut training, that I could stand all the 


over-strains. 


It is interesting, when the burning begins. Loud 
erackling can be heard. One thinks, that a piece of coating 
will break off. But I know the construction of the ship 
and should not have these doubts. I am telling myself: 


"Calmly, let it burn, there is normal descent". 


when the overstrain begins tu decrease there is a 
feeling as though one travels in a cart alony a bad road: 
the shakin, is intense. Then :radually with the drop of 
velocity the shaking also decreases. The overstrain begins 
to decrease. It is quite easy, whon the peak of overestrain 


is passed. 


Thereafter 1 descended on puruchute, separated from 
the ship, lundod in the vicinity of Kararandae The first 


feeling is that one wants to kiss the ground of our Kotherlaad. 
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Accordin;; to time table we warked, conducted 
ebgervations and rected, I must confoun, that aleepinr, 
in the space io very goed. iioathin,; presses anywhorn, 
there io no need to turn from nive tu aide. rue, thin 
lightness, connected with weipitlouoness, no necessity 
to make physical efforts muy specify reduction in the 
required muscle tonua und tais is quite undesircble 
with return to marth. You see, after the complete muscle 
weakening considereble effort is required from the spacemen 
to withstand the over-strain, urisim, with the entry into 
atmosphere, and for safe landing. ‘This is why both my 
friend Pavel omanovich and myself carried out with 
pleasure the physical exercises, prescribed by the projrame 


his kept up not only the muscle tonus, vut also the efficiency. 


fhe successful implementation of the flight is assured 
by corresponding technical equipment. You cannot get far with 
wish and enthusiasm alone. and although a lot has been said 
about our space techniauc, I cannot avoid saying a few words 
myself. ‘There is an expression - "clever machines". Spaceshi;: 
is a very clever machine. And these clever machines were 
created by our Soviet people. with familisrity, mastering 
and usuye of our space technique the feeling of pride and 
admiration for our scicntists, designers, engineers, ior our 


workers, who crete spuceships never louves ube 
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A spaceship ig a concentration of everything advanced, 
new in the acience and technique. In particular I would like 
to emphasize, that our designers pay a lot of attention to 
safety of th- ight. This is quite nutural, as a man is the 
most valuable thing in our country. Our flights have once 
more convincingly shown, that every system of the spacehip 
Operates correctly. On the whole our spaceships assure 
implementation of the most diverse tasks in space. One more 
practical examination has been passed. The present flights 
of "Vostok=3" and “Vostok-4" will enable our talented scientists 
and designers to construct even more perfect and powerful spacee- 
ships, which will make it possible for our pilots cosmonauts 


to resolve even more complex problems. 


With your permission this will conclude my narration. 


Thank you for your attention. 


The first Soviet group in space. 


Address of the ero of soviet Union Filot 


Cosmonaut of USSR Pete Popovich. 


Dear comrades! Ladies and Gentlemen’ 


It is a great pleasure to me, just as it was to my 
celestial brother Andr. an Grigor'evich, to tell you, 
representatives of the press, abeut the first in Che world 


group flight of soviet spaceships. 
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We, the Soviet pilots cosmonauts, are gad, that 
the spaceships, on which we accomplished group flight, 
are a wonderful creation or cur Soviet science and 


technique. 


We are also glad of the fact, that we have composed 


in space the first Soviet collective body. 


You all know, that my friend andriyan Grigor'evich 
and myself, before becoming spacemen, were pilots. This 
is quite natural, as the pilots in their training, knowledge, 
health, endurance and other qualities are the most suitable 


for the first flights on spaceships. 


fhe construction of the wonderful ships and preparation 
for the space fiight were being implemented by a body of 
scientists, engineers, technicians, workers, fliers, doctors 
and other specialists. Their selfless labor ascured the 


success of our flight. 


It should not be thought, that the space flight was 
a picnic for use ‘This is a unique job, involving quite a 
lot of work and requiring excellent preparation and health. 
Therefore, prior to the flight we had to do a lot of work 
on the ground. The fact should also be mentioned, that 
Andriyan Grigortevich and I with our doubles had a lot more 
time to prepare for the flight, than Yurii Alekseevich and 


Herman stepanovich, and then we used their experience. 
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We are glad, that the planned program of reseerch 
e 
on spaceships "Vostok~-3"' and "Vostoke4"' was completed in 


full. 


I was in space for 71 hours and could have continued 
the flight, as I was feeling quite fit and the systems of 
the spaceship operated faultlessiy. 2ut assignment is 


assignment. 


In space I did everything just as on the ground: 
worked, as provided by the flight program, enjoyed my meals, 
carried out physical exercises, slept soundly without any 


dreams. 


My opinion regarding the joint flight of two spaceships 
is the same as of my friend. Each one of us felt the other 
at the elbow. This gave one a happier feeling and the work 


progressed better. 


Some gentlemen byond the ocean attempted te deny our 
flight and demand proof, that we actually have accomplished 
this flight into space. What can be said to these people? 
Takeoff into space, gentlemen, follow us, catch up with us 


to see, how the Soviet spaceships fly. 


It goes without saying, that flying two together in 


spuce is more cheerful than alone. 


Imegine, how glad I was, when after entering an orbit 


I could hear in the earphones: 
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“Hawk, Hawk, I Sagle, can hear you clearly. How are you? 
Out", I was so happy I forgot all the rules uf communication 
and said: "Andryusha, can hear you clearly, I feel fit. Can 


see you", 


Knowing, where the spaceship "Vostok-3" shouid be in 
relation to me, I after insertion into orbit watched it, 


which appeured as something in the shape of a smail Moon. 


Wwe maintained regular contact. Andriyan Grigor'evich 
transmitted to me by radio his experience, since some details 
of the flight he has already implemented during the first day. 
For instance, he informed me, that he already has been out of 
the harness and freely floated in the cabin. I have also done 
it successfully. And what a feeling I experienced! I weighed 
nothing, you understand, could freely move along the cabin, 


rotate around my axis. I felt wonderful. 
During the flight we spoke to each other about the way 
‘we felt, exchanged opinions and impressions about everything 
a 


wa've seen in the space, and even, as you know, sang in duet 


our favourite song: "The space maps are filled into the case...". 


Looking at the Burth we could cleurly see towns, rivers, 


mountains, ships, etc. 


The continents are cle:rly distinguishable. From 
different colors and outlines it is possible to judge above 


which continent we are flying, where is the shore line. The 
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ielands are framed in a halo, resembling the color of 
emeralds. All the islands are clearly seen from space, 
just as the rivers and roads, Our planet is altogether 
very beautiful. It is pale blue, wonderful horizons open 


out, specially with the entry into and exit trom the shadow. 


Andriyan Grigor'evich have said, how the Moon 
impressed use We were lucky in that it was a full moon. 


Therefore we could see our satellite in all its beauty. 


During the flight I had to carry out many scientific 
experiments. In particular, I can speak of the behavior of 
water in space. On Earth if the flask is filled with water 
not up to the edge, »art of vessel will be filled with water, 
part with air. In space it is different - the water is at 
the top and at the bottom, whereas the air is in the middle 
in the shape of a sphere. And it is like that all the time. 
It can be shaken, but again it will gatherin the centre into 


the same sphere. 


During the flight I often observed luminescent particles, 
which flew very smoothly past the ship. These particles were 
observed also by Garvarin and Titov. These particles are the 


usual waste products of the engine. 


Andriyan Grigor'evich has mentioned, that we did not 
suffer from loss of appetite in space. The specially prepared 
food consisted of natural products, packed into tubes and plastic 
bagse The food was delicious and our individual tastes were 


taken into account. With this ration one won'* perish even 
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bxcellent conditions were created in "Vostok's" cabin. 
Air-conditioning system provides microclimate the same as on 
the sea-coast: pure air, normal pressure and humidity. The 
temperature in the cabin could be adjusted as desired. These 
conditions made it possible to carry out the flight assignment 
without drop in efficiency throughout the whole flight. We 


were feeling quite fit in the space and cheerful every minute. 


It was pleasant to realize, that our space trips have 
scratched out the pessimistic assumptions of some Western 
scientists, that a man cannot exi-t for more than 24 hours in 
space and that the prolonged weightlessness could prove to be 
the unsurmountable barrier to the mastering of space by a man. 
In their opinion the spacemen could only be those persons, in 
whom the vestibular apparatus is destroyed by operation or any 
other means. Our group fiight has given a positive answer to 
the question, as to whether a man can exist and work in space 


for several days. 


We are firmly convinced, that a time will come, when 
the scientists, designers, spacemen of different countries 
will join their efforts. This will permit to resolve problems, 
which are now only a dream. There is no need to say, that the 
sooner this time will come, the better it will be for all the 


nations of the Earth. 


What can be said about a man's work in space? 
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Our many-days flights huve shown, that a man's 
efficiency on a spaceship is not lower, thin on @ planes 
A man in spoece can work successfully, control the systems 
aboard the spaceship. These flights have shown, thut a 


man aboard a spaceship can fully and efficiently work. 


Data of our grou; space flight are being now 
correlated. After the flight we feel fit and ready to 


carry out new assignments. 
thank you for yeur attention. 
"Pravda", 22 August 1962. 
THE FIRST IN THE WORLD GROUL FLIGAL Ii sP.CE. (Main results). 


1. The tasks and proyram of prolonged group fiight. 


The first in history man-in-space flight of Yu. A. 
Gagarin on spaceship "Vostok" on the 12th of april 1961 
was the first experience of «a man's direct penetration into 
spacee Data, obtained during tiiis flight, in spite of its 
short curation, permitted to make a number of important 
conclusions regarding the man's cupacity to endure normally 
conditions of spuce flight, conditions of orbital insertion 
and return to earth surface: valuasle inform:tion was obtained 
on performance of the ship's construction and ei the whole 


complex of systems and instruments aboard and on the pround. 
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Fositive results o: this flight made it pogsivle 
to begin prepurations tor the next ste, on the wuy of 
a man's conquering of the outer space - preparation of 
a 24-hour flight into space. This flight was accomplished 
by the second Soviet spaceman H.S. Titov on spaceship 
"Vostoke2" on the 6-7 of August 1961. During the 25-hour 
flight H.S. Titov completed 17 revolutions around the sarth 
and safely returned to the Earth. The prolonged weightlessness, 
orbital insertion and descent did not affect the health state 
of the spaceman. During tie whole flight he retained his 
efficiency and felt fit. Only some disorders were noted 


in vestibular apparatus of the spaceman. 


From the analysis of these disorders it was assumed, 
that reactions of human orgunism to flight conditions are 
determined mainly vy the physiological system of space 
analyzers (vestibular, visual, motor, etc.). ‘he obtained 
data indicated, that in conditions of weightlessness dis- 
turbances were possible in the interaction of space analyzers 
and changes in the sensitivity threshold of vestivular 
apparatus. And this in turn may result in the fact, that 
even insignificant in intensity vestibular stimulus may 


induce symptoms, resembling sea-sickness. 


In the next flights it was going to be elucidated, 
whether the noted departures are the result of certain 
conditions of a ywiven flirfht, or the result of individual 


characteristics of the spaceman's oryinism. Of pfreat practical 
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interest was the question «bout the unnvoidability of 


these manifestutions with prolon:ed weightlessness. 


From this point of view it was very impo. tant 
to have the flight carried out simultaneously by two 
specemen. ‘this would enable to compare the effect of 


similar conditions on different human organisms. 


The results of the first flights of Soviet spacemen, 
positive data on the construction of their spaceship and 
performance of the set of instruments, obtained in these 
flights, enabled to nake a new important step in space 
research = prolonged group flight of two soviet pilots 


cosmonauts on two spaceships. 


In this flight it was planned to conduct investigutions 
and experiments, required for resolving a number of new 


medico-biological and technical problems. 


The most important proolems in the sphere of the 
medicoebiological investigation in this flight were the 


following: 


= possibility of considerably increasing the duration 


of manned space flight; 


- effect of proloni:ed space flight and specially of 
weightlessness on the main physiolosica: functions of i: man, 
peculivsrities in the daily periodocity of physiological 


processes of human organism in this kind of flicht. 
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the most important technolorical problem: cet tor 


this flight wero the following: 


= checking und operutin: spaceships “Vocotok" in 


conditions of prolonged flight; 


= operating, complex for the orbitul insertion of 
the second spaceship in immediate vicinity of the eurlier 


orbiting first ship; 


- practical checking of the possible establishment 
of direct radioecommunication between the two spaceships 


during their flight at different distances from each other: 


- working out complex for the ground control of 


several spaceships in near-by orbits. 


Resolution of these provlems is of sreat significance 


for further development of the space and rocket t2chnique. 


There wes ulso a number of other tasks! currying 
out by spacemen individual experiments during the flight, 
biological experiments, observations of adjacent spaceship, 
checking of the spaceship's equipment in flight, checking 


of communicition, orientution systems, «tc. 


The prepuration for the flight and workiny, out of the 


flight progron were based on these problems. 


The instruments and construction of the spaceships 
were additionally worked over to ensure the possibility of 
the group flight, onhaneing comfort in the space cabin and 


improving the individual equipment of the spacemen. 


The flight prorrum envisaged insertion of spaceships 
into orbit at an interval of one day. Moreover both the 
spaceships had to takeoff from the same launching pad. 
Takeoff time of the second spaceship hed to be fixed with 
an estimate of the actual orbital parameters of the first 
spaceship, so that after the insertion the second spaceship 


would be in the immediate vicinity of the first one. 


The group flight was planned for three days. The 
landing was to be in Kazakhstan. with normal flight according 
to program the landing was to be automatic on command from 


the Earth. 


In case of the spacem-n not feeling well or departures 
in operation of the instruments the possibility was provided 
for emergency landing during an, period with the use of 


automatics or hand control if the spaceman wishes. 


The flight program determined also the working order 
of the ground complex of control, measurements and communication 


during the flicht of the spaceships. 


The flights assipnment:; to spacemen were composed in 


accordance with the proyram and the objects of the flight. 


The following tasks were set to spacemen in flight: 
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ae to get into contact on ultrashort chanel of 
radioetelephone system with ground centres on the territory 
of the Soviet Union. ‘To contact Earth on short-wave channel 
once every hour, except during: the time, allotted for rest. 
To contuct the adjacent spaceship every houlf an hour, calling 
each other by turns. Receive ground transmission by means 


of broadcasting receiver. 


be To carry out regularly psychological, physiolo;ical 
and vestibular tests, conduct medical checking of one self 
(pulse, respiration rate, endurability of noises, vibrations, 
overstrain, weightlessness, appetite, efficiency, sleep). To 
evaluate the convinience of sanitary equipment and hy;ienic 
conditions in the cabin (illumination, purity of air, temperature, 
humidity). To estimate any peculiarity in taking food and its 


quality. 


ce To orient the spaceship by means of manual control 
in order to observe the adjacent spaceship, Sarth surface, 
celestial bodies, etc. To appraise the convenicnce of using 


manual control and its effectivity. 


de ‘fo carry on observitions through the portholes 
directly anc by means of binoculars. ‘To observe the i:rth 
surface, horizon, specialiy with the entry into and exit out 
of the shadow, the [ioon and the sturse Yo Observe as much OS 
possible the adjacent spuceshipe co conduct filmin, throuph 
he portholes, selectin,;, cubjecto und tive of filmins, at the 
discretion of the Gpucemume fo conduct fiiming inside the cobhin 


by means of a special cinecamecra. 


- 890 - 


e. In the case of the spaceman feeling well to 
get released from the harneas on the 4th revolulion of the 
first day and on second revolutions on the fallowin,. oy: 
and to frecly flost in the cubin for 40-60 minutos such 
tinee In this ease the convenience hand to Le estil uted 
of being in the ctate of "free floating", seosibility and 
quility of oricntetion in cpuce, poce with the weaxened 


muscles, convenience of shiftin;, uround the cabin, etc. 


f. Yo regulate atmosphere parameters in the cubin, 


to control performance of equipment. 


ge To conduct biological experiments. 


he ‘Yo take meals during the flignt four times a 
day: breakfast - at 5-6 a.m. (Moscow time), second brenkfast = 


at 8-9 aem., lunch at 14-15 hrs and dinner - at 20-21 hrse 


i. The results o> observations and implementation 
of the flight prosram to be recorded in log book and by 


means of tape-recorder. 
In case of iliness to inform immediately flight control. 


The uboveestated facts show, that the flight assignments 
envisaped a quite strencus program of the spaceman's work in 


The accomplishment of the group flirht required 


resulution of some new technical and organisational prsolcms. 


rhese included: 
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- preparntion of the wheaie pround complex fur 
Tlirsht contro from the garth of the two spacesiipa, 
trajectory control, telemetric mencurenonte, ridioe 
telephone communication with apacemen, roeoption of 


TV pictures from uboard the cpecechipsus 


= preparation of technie:.i means ond personnel 
for simultaneous and quick processing of ull reecived 


information; 


- organization and preparation of service for the 
search and evacuation of spacenen in the case of thoir 


landing in non-esatimated areu; 


- organisation of service and preparation of moans 
tor the forecasting and quick control of radiation at 


flight altitudes of the spaceships; 


- organization of continuous medical checking of 
the spacemen's condition in group flight on the vasis of 
all the information, received on communication, teiemetry 


and television channels. 


All these problems were successfully resolved during 


the preparation and implementation of the group space flight. 


IIe construction specifics of the speceships. 


The spaceships "Voctoke3" ond "Vostole4" are conirelluble 
spacecrafts. buch spacecraft consists of hermetic cabin with 


the spacenan, instrument compartment ine braking: motor compourtmente 
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The cabin on the outuide hac a special thermal insulation, 


protectin; it from high temperature in descent trajectory. 


The shell of the cabin has three portholes, through 
wnich the spaceman can conduct sbservations. The portholes 
are provided with heateresistant glass and protective shutters, 


which can be closed and opened vtoth vy electric drive and manually. 


Arranged in the space cabin are the life support system, 
supply of food end water, control equipment, part of radio- 


equipment, [V cameras, binoculars, cinecamera, spaceman's seat. 


The instrument compartment contains radio equipment, 


control instruments, thermal control system. 


During the flight the spacemun, dressed into space 
suit, is in the ejection seut. During the descent from orvit 
the space man can either land in the cabin, or pet ejected at 
low altitude and land separ:itely from the spacecraft on par: chute. 
Landing on parachute hus a number of advantages, when it ic on 
land, where the landin,, conditions could be complicited by 
topography, wind, etc. ‘therfore in proup flight, just as in 
the flight of spaceship “Vostckec" the possibility wos providede 
lf the spece:ncn «ished, or landin Geparcatoly from the sp.ceship. 
It should, however, be mentioned, tnat in all the fliyhts (including 
the last ,roup flight) the luudin, .vstem of tie space hip t1lso 


oper:ted normoil:, and the chips were loniing safelye 
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Usunily durin,;, the flight the spaceman is fixed in 
the cent by mesns of a harness. In tiie preparation for 
group flight the hurness was adjusted in a way to enable 
the spaceman to leuve the sest for ex;eriments in free 


floatin, in the cabin. 


the spece suit is ventilated by the cabin gir. In 
case oi c:.bin's Jehermetization there should be automatic 
hermetization of the space suit. The supply of oxygen to 
the sraceman and ventilation in this czse would have been 
from reserves of compressed oxyren and air available on 
board. Une supply of oxygen and air sive a chance to the 
spaceman in the case o: the eabin's dehermetization to pet 
in contact with the earth, to decide on whzt is to be done, 
to select the ;lace ror landin;, and to descend. The con- 
struction of space suit was sadditicnully; worked on with 


tie object of increusin.,, cumiort. 


zhe eyuipnent for manusl control of flight and descent 
enubles tue spuceman to oricne tne spaceship himself «and to 
liiplowent, <ecordin. to nis own discretion, Landing of spuce- 


snip ino oon ureuw oi his cwn selection. 


ihe automatic orientation system assures a certein 
attitude of the spaceship and automatic pro; roamed implement::tion 


of: all the operations prior to switchin,: of brokine motor. 


adhe Srotkins motor aitiv covees ontin control ovyoten 
is meant for chinoin, mecnitule and direction of velocity 


wita the object of transferrin,: spaceship fron tur octhit to 
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deseent lrujectorye the cutein of vrckin;, motor gould 
be automatic (with the use oi automatic lsndiny; control), 
and manual by the spuceman with the help of control members, 


fitted on the control board in the space cabin. 


gadio equipment of Lhe spaceships is meant for a 
twomeway radio-telephune and telegrapn communicstion between 
spaceman in a shortewave band, twoeway radio=telephone and 
radioetele;raph communication of both the spaceships with 
ground stations in shortewave and ultrashort wave band, 
radio measurements of the orbital parameters, transmission 
to warth of telemetric information, as well as TV picures 


from uboard the spaceshipSe 


The spnuce cabin contains also a tapeerecorder and 
oY 


receiver for broadcusting proyramse 


Aireconditionin;; system was used for maintaining fas 
composition and humidity of air in the cabin. Thermal control 


system maintained normal temperature and pressure. 


In order to increase the volume of inform:stion on the 
stite of the spaceman durin:, the flight additional equipment 
wus carried on the spaceships for meusuring electric conductivity 
of the skin, cerebral bio-currents and movements of eyes.’ There 
were also dosimeters for measurin;, radiation and individual 


dosimeters. 
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iil. Control and mecsurements in group flipht. 


For measurements of orbital parameters, reception 
and recording of telemetric and television information, 
provision of twoeway radio cummunici:tion and contrel, a 
ground complex was used, equipped with radio aids. The 
network of the observation stutions of the complex is 
disyosed on the territory of the Soviet Union in a way, 
that it enzbles to carry sue measur...ents and maintain 
contact with the spacecrafts at a maximum possible number 
of revolutions, which passed through the territory of the 


Soviet Union. 


Radar stations provided for the measurements of 
orbital parameters of both the spaceships, when the latter 
were in the "radio-visibility"” zone of the stations. By 
means of special computers the obtained information was 
converted into binary code, averaged, tied to astronomical 
time and automatically issued into communication lines. 
By means of input devices at coriputing centres these data 
were punched on punchecards and put into digital computers. 
Processin,;; of infor::ation received from radar stations was 
implemented at Coordination centre. It assured estimate of 
the actual orbital porameters of the spuceships, forecast 
their orbitin;: several revolutions ahead and prepared target 
indication for ground stations. ‘’o eliminute possible errors 
in estimate the inathematical processin;, ef incomin; information 
was implemented on several computers in parallel. The correctness 


of obtained results was checked by statistical analysis methods. 
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The radio-telemetering, Giutions received and recorded 
telemetric information tranomitted from aboard the spacechijpc. 
Lelemetric information included physiological data of the 
Spaceman; temperature, pressure, humidity and compocition of 
air in the cubins; dutau, characterizing the state of the 
outer space, data on performance of systems and equipment of 
the spaceships, etc. Signals, carrying telemetric information 
were recorded, then decoded by means of special devices and 


analyzed. 


Radio-television stations received and recorded pictures 
of spacemen and individual elements of space cabins. For the 
first time in the world pictures of the spacemen were broadcasted 


by the Moscow telecentres and then by Intervision and Lurovision. 


Ground radioestations o: the complex provided two-way 
radio=colimunicution of the spacemen with Earth. The tusks of 
the ground complex included also the takeoff moment determin: tion 
of the second spacecraft. In accordance with the erbitul 
parameters of 'Vostoke5" the coordin::tion centre determined the 
takeoff time of "Vostoke4't on the estimate of insertin;, it in 
the immediate vicinity of the first spuceship. and at the 
indicated time "Vostok-4" took ofi from the same launching pud, 
After orbital insertion "Vostoke%" was found tu be, according 


to confirmed data, at a distance of 6.5 km from "Vostok=3". 


In the case of the spacesh use lunding in nonecsti:nited 
arca a special service was organised for the seurch and rescuing 


the spucemen. 


- 897 - 


to simplify this problem aboard the sapaesships, and 
ulso with spacemen were special beurin;: transmitters, 
operatin;; in short and ultrashort-wave bands. ‘YThey were 


switched on after the lunding. 


The composition of sround service included a network 
of direction finding points. They issued coordinates of 
spaceships during their descent and coordinates of the 
spacemen immediately on their landing;; to the search and 
rescue service. ‘Yhis service had at its comriand a large 
number of planes and helicopters, equipped with direction 
finding receivers and means for communication. Also sea-going 


ships, etce 
IV. Radio and TV communication with "Vostok-3" and "Vostok=-4", 


the spaceshins “"Vostok-3" and "Vostoke4" carried a set 
of radio-equi; ment for communication, based on the previourly 
tested equipment of "Vostok" and "Vostoke2". ‘the set was 
composed of three twoeway radio-telephone lines - two in short 
wave band and one in ultra-short. j#esides this there were on 
board tape-recorcers, broadcasting receiver with medium and 


short wave bands. The transmitters had quartz frequency stability. 


The receiv rs on bourd were constructed on superieterodyne 
circuit with double frequency conversion and quirtz stsbilization. 
They operate fully on semiconductors. Power, consumed by these 
receivers is to low, that it would not ve enough for a bulb of 


pockettorch. Whe sensitivity 0. reseivers corresronds to the 
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most rigid stondars of radio-communic:.tion equipment and 


is upto the millionth fractions of a volte 


The spacemen had four receiving chaunels - ultra 
shortewave, distiunt shortewave, intereship and broadcasting. 
the main workin;,. condition was listening in to distant 
short-wave and intership channels, moreover eich of these 
the spaceman listened to with one eur. in operations on 
ultra short-wave the intereshi;) channel was off, and with 
the cutout of the ultra shortewnve channel it is automatically 
switched again. The sroadcasting: reccpiion the spaceman could 
have on the telephone, then the snortewe:ve channel was disco:nected 
or simultaneously with rece;tion on shortewive channel! the 
broadeastine receiver could operate on its own Loud speaker. 
Sesides this loudspecker, e:ch telephone was duplicated by 
individual loudspeaker, so that if the spaceman wished he eculi 
di:.connect the telezhunes “ni chine over to reception from the 
cubin':: loudspeukerse #4l encbled whe spacemen te carry on 
“observational” rece;:tion on ihivee cuuanels ond to "rest" tiueir 
curse aith this reception Uie ittiospieries Love less effect 
on the opeceman's leirin., aha le is in wore fuvourcble 
CLPCUMstunces, than vith reception on tele: hone:., altacurh 


the sensitivily of this reception is, neturelly, lowcre 


the brondesstin. receiver is alge made on senicsenductlors 
in superheterodyne circuit. Lt hes smooth tuning, ine ucin:: 
vbroadensting, shortewave bands (05, 37, 44 ond 19 meters), ond 


medium wave band from 190 to COQ metorse 
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the tape-recorder on bourd is provided for the 
spaceman’s conveniconce with automutic start, due to whicn 
the tape-recorder begins to operate, as soon as the 
spaceman begins to talk. On completion of tuking the recording 
automatically stops. The tape-recorder may also be 


controlled manually by means of a switch on control panel. 


Indicator of recording is a minute neon bulb, which 
blinks in tact with the spaceman's talking and shows, that 
device is operating normally. when on command from Earth 
the tape-recorde: operates in acceleratec reproduction, the 
bulb begins to blink correspondingly faster, signalling to 
spaceman, that the tape-recorder is operating automatically. 
With the need to transmit at this time any urgent message 
tne spuceman can do it by pressin; of a special key on the 
control board + during the transmission of the massage the 
tape-recorder will stop and at the end of the talk will 


automaticaliy resume the readinr. 


Cn spaceships "Vostoke-3" and "Vostoke4" the spaceman 
could also use Norse key on all the communication transnmittere 
and on telemetric trnsmitter "Sirnal", in which case a snecial 
device automatically disconnected transmission of telemetry 
and at the end of operation with the key again connected 


"Si¢nal" and telemetric transmitters. 


For radio-conmunication between the chips it was decived 


to use one of the shortewave bands. 


= 900 - 


dudio=conmunication between the spaceships wae very 
stable ond clear at all distances, starting from 6.5 km 
(minimum distance between them) and upto maximum, which at 


the end of the flight was about 3 thousand km. 


Simultaneous flight of the two spaceships has set 
new problems in organisiny and conducting conmunication. 
It required enormous work to accomplish transmission from 
the rarth to spaceship and reception of the spacemen's 
transmission from any point on the territory of the Soviet 
Union through the ultra short-wave station, which has the 
contact at the given tinie with the spaceship. This enabled 
to converse with the spacemen from one point throughout their 
flight above the USoxk territory, so that quite often the two- 
way conversation with spacemen on ultra short-wave were 
conducted oy operator, who was at a distance of severa' 


thousand km from them. 


The ground shortewave transceivin. centres are composite 
modern erections with multiekilowatt transnitters, a creat 


number of directed antennas anc scores of main receivers. 


All convers:tions were recorded on tape-recorders.e 
Messuges aboard were trinsmitted through rudicecentre, which 
asgured optinum pasaare of: ridioewaves in uccorance with 
dunusmheric forecasts. &:-ceptlion of meagespes from Gpacecht ps 
conducted sinultaneously Vy « number of rasiececentres with the 


use of powerful directicncl antennas, chanpedeover ace ording 
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to tarpet indications, c ntinuously incoming at roadio-centres 
from coordination centre. All this required very efficient 
and quick work of receiving and transmitting chortewaves of 


radio-centre. 


Communication on shurtewive band was very successful 
both on the main “narth-spuceshipezarth" radioelines, and in 
listening on Darth to radioeline “spucesnipespaceship". Meaximun 
distance of communication was upto 12-20 thous:nd km, whereas 


distance, exceediny; 10 thousand km, was quite usual. 


The prolonged flight program enabled the spacemen to 
leave their seat and free float in the cabin. In this cuse they 
could not use the microphones and telexzhones of the space suit, 
which became disconnected. They had t2 conduct radio=communication 
by means of a special system of the cabin's loudspeakers and 
Micropuonese This system was arran,ed in a way, that with the 
Spaceman being at any voint of tiie cabin the sudibility of 
transmissions from the karti and the loudness of his transmissions 


remained practically invariable. 


The spucemen otten listened to broadcastinf pro; rams, 
especially during the rest time, which used to fally, invaritble, 
at the southern hemisphere. There was go00d audibility and a 
lot of statio « being received. The interestin; fact in, that 
the spacemen received uw number of broadciustiny: stations in 


200-300 metres medium-wave bundse 
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The considerable duration of the flijht end intensity 
of the radioeexchange of spacemen with the warth ensubled to 
uccumulate an exceptionally valuable data on the pussaye of 
radigewaves und oryanization of radioeconmmanication aimul tunecouily 
with two spaceships. ‘his will pesmwit in future to plan an 
even more perfect equipment for raudioecomuunicution with the 
Next Spaceships and to ensure orpunizition of contact with any 


number of spacesnips in fiignt. 


In froup flight of "Yostok-3" and “"Vostok-4" the problem 
was of direct transmission of picutres from aboard the spaceships 
for millions of viewers of the central IV system of the Soviet 


Union and Intervision and Eurovision systems. 


Technically this difficult problem was resolved in the 
following way. uch spaceship carried tue TV camerase CGne 
provided a luargeescale picture in face, the other - smalle: = 
in profile. ‘This slection of optics and arran;ement of TV 
cameras nade it possible to obtain the most complete information 


on the state of the spucemen. 


the '2V cameras were made on vidicon television pickup 
tubes and were of siwtall dimension, low weight and enerpy 
consumption, vut of high stability, providing for manyedsys 


high quality performance without any adjuetments. 


The TV sirvns] was fed inte powerful trunamitter and 
throufph the ship's nntennuefeeder system wos trousnitted to 
reception soinls on the ground. In order to improve the pover 
conditions of radio-line with minimum weipht of the set ond 


low power consumption, the parameters of the TV svotem “ohip-Serth" 
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were seleeted very much different from standard poaraneterctie 
the number of pietures was reduced to 10 per seecnd, number 
of lines = to 400 in . picture with progressive seunniny. 
thio ensured narrowin,, of the videosi; nal spectrum to “00 


hepa instead of deed heps with standard parareperce 


The reception on the surth vac by means of highe 
Sensitivity receivers ona antenns erections wita reliutively 
ti, effective area. aAt the ccce,; tion stutions the pictures 
were recorded and viewed on videoechecnin,; devices. hatur: lly, 
pictures received in this wey were act suitcble fur direct 
transmission in vro.deustin, n twork. To resolve this problem 
the reception stutions had equiyment transforming pictures 


from aboard the speceshi» into standard form. 


From reception centres the transformed pictures were 
transmitted alon, the rudiosrelay enu cubie lines tou ho3cow 
television centre und hence in the usual voy were translated 


within the sovict Union aud inta secres of countries abroide 


shus, for th. first tire the multiemiliien aacience 
of earth viewers bal the poscisilit, to observe directiy the 
“Spuece weekeduys" of Gur heroesprcemen andriyan clkolocv and 
kuvel Fopevich, (6 ser with their own cyeu the plienomenc of 
weiputlessnese, to “"porticipate”™ indireetly in this Voondiose 


experinent. 
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Ve. aGcouring cudioetion sufety. 


The effect of penetriting: rraiaticn ta ene of the main 
factors, determinin,: the pousibility and dur:.tion ef sj).0166 


flight in a certain orbit. 


la flight the Spaceman 13 subjeeted to irradistion by 
cosmic rays, incomin,;: from the depths of ualaxy and fron tie 


sun, a5 well as by electrons and rroton: of the radisation belts. 


Usually the coze of ravintion ov cosmic rays in the 
vicinity of the sarth beyond tic atmosphere is comparatively 
low - it exceeds only hundred times the cosmic suck=,round at 
the seu level and varies from 1.5 to 15 millinrd per day, 
depending on the latitude of the spacemen's position. ‘this 
radiution intensity is not above the tolerunce linit as fixed 


for persons, continuously workin: witn isnising radintion. 


the spaceman durin;: the flight is affected also by the 
rays of the rudiation bLelts of the sarth, consisting, of charred 
particles, captured by the sarth's mapnetic field. Setting of 
spaceship into some of the reyions of these oselts, specizily 
into central vreus it an altitude of 1000 km in the vicinity 
of equetor, is ir some conditions very dangerous, due to hish 


irridiation of tie cabin und the spacemane 


the flight path of cpaceships "Vostoke2" and "Vostok=4" 
were velected such that the rays of the burth's rudintion beits 


composed only a small part of the totol dose, which the spaceman 
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eould ;et. Lower bhound:ries investi,.:ticne of the Garth's 
radiation belts, conducted by joviet selenutiste an 10 on 
apnecshtpa of "Vantek" have shown, thet in vlipnts at 
altitudes 160-350 km the radintion belin unre hordly touched, 
and the average doze in the pilot's cabin eumpauen unly 


B milliard per duy.Misis not dan crous for health. 


However sometimes the intensity of cocaie rays in the 
outer space sharply rises upte donperous level. js a rule, 
these intensity increments oJ cosnic ruys ure cennected with 
chromspheric fiares on the sun, during which the sun ejects 


into ambient space an enormous amount of high-energy protons. 


After considerable sulur flored the intensity of ecsmic 
rays at yreut distances trom Larth outside the mugnetic field 
increases thousands and even scores of thousands times. dhis 
results in enormous increment of dozes, upto lethal levels of 


about 500 rad. 


In the vicinity of the parth at aititudes of about 200 kn 
radiation intensity «+ various points of the Globe incre sses 
differently. ‘This is becuuse the charred particles with novement 
in mepnetie field deviate from the initicl]l direction of their 
motion. Li the velocity of perticle ic low, and the mi netic 
field is of hich intensity, the purticle may choncve tte welien 
in reverse, 96 though repulsed fron the muynetre “Voll. Chererure 
only those pariicles may e@%¢ te BGortuy the cnerps of whiei is 


vove a certain critics] eneriye 
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Particles, ejected ny the Sund curin: the ehronapheric 
flares, can reach, 46 6 seule, ine upper : tmo.upuevic Layers 
only at quite high latitudes in tiie vicinity of the iorthern 
and Soulherna pol g of the garth. In these re;ions soler flures 
of high power may result, just is in the cistant outer upice, 


in serious ircudiution injury to the s aceman. 


Therefore one of the problems in ensuring radiation 
safety is the forecasting and recording the onset of dangerous 
4m respect of radiation solar flares. To forecast solar flures 
the use is made of the optical obdservations of the Sun, which 
are conducted vy extensive net work of hcliophysical stations 
and astrophysical observautorics on the eve of and durin, the 


space flight. 


this forecustin: is based on the fullowing facts. suri:ce 
regions of the sun, close to whicn occur hich chromspneric 
flares, ure characterized by m:,netic fields of very hich 
intensity. whe intensity of mapnetic rields st these points 
exceeds thousands of times the intensity of magnetic: fielas 
in the adjacent calm urees of Sie sun's surface. lt is found, 
that appearance of the flare concoumitent with ejection of 
high enercy prrticles, is conneetec with some definite forius 
of these magnetic fields. It waco found, thut these cctive 
sections of the solar surfece are the sources of powerful 
radiation impulses in centimetre imd decimetre bandos ‘his 
rudiation is recorded also wy the network of ; round stotions 
und enubles to verify the onset of soler flores. Thus, 
observations of the solur uctivity aut moments prior tu the 


flivht «ud urn the Vient wokes it nos .itle to foreciust 
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flares of the solar cosmic rays, of denver to the spacemen's 


health. 


desides the optical and radioeastronomical observations 
of the solur state, immediately prior to th» flight and during 
the flight of the spaceships "Vostok-e3" and "Vostoke4"' direct 
intens ty determination was conducted in the upper atmospheric 
layers by means of balloons, the flights of which were being 
carried out several times a day in different areas of USSR, 


including polar regions. 


Cosmic radiation, solar flares and radiation belts of 


the Barth are the natural sources of dangerous radiation. 


The task of the scientists is to study thoroughly 
these sources, so us to ensure by sensible means safety of 
space flight at great distances from the Barth. Unfortunately, 
besides these natural sources of radiation, there are also 
others = manmade. These are the artificially created in the 
vicinity of Marth as a result of nuclear explosion at high 
altitude carried out by USA above Johnston island in Pacific 
Ocean on the 8th of July 1962, hich intensity radiation zones, 
with ajpearance of which the redi:ution environment in space 
hus considerably deteriorated. Continuous observations of 
the physical state of the outer space, in particular of the 
radiution level, conducted by the Sovict satellites of the 
"Kosmos" type, made it possible to fix, that as a result of 
this nucleor explosion an srtificial radistion belt has been 
Pusmed, vetting into which would have been extremely dan:erous 


for the health ol the apecemane ut at the moment of launching 
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"Vostokes" und "Vostoke4" the intensity oi radiation, caused 
by the American nuclear explosion at high altitude, has 
decreased :t the ultitude of the spaceships flight to tolerable 


limits. 


For a quick control of radiation environment in space 
a special dosimeter was carried aboard the spaceships "Vostok=3" 
and "Vostok-4", the reading of which was automatically 


transmitted through radio-=telemetric system to ground etations. 


the composition of dosimeter included a pickup, which 
was a gasedischarging counter of nuclear radiation, and 
electronic memory circuit. The latter could accumulate 
information from a doze of 1 rad upto s doze of 100 rads. 
It should be mentioned, that this dosimeter wus of high 
reliabi°ity and operated without fail throughout the flight 
of "Vostok-3" and "Vostok=-4", Moreover, the spacemen were 
provided with various types of individusl dosimeters. A port 
of these was meant for additional measuriny: of the total doze, 
received by the spaceman, the other part - for estimating the 


nature o. the radiation. 


For the appraisal of rediction dinger special biolo,,igul 
investijations were to ve conducted, for whicn vorious biological 
objects on microbiolo,ical, cytolosical and subcellular level 


were bein, carried by "Vostoke5" und "VYostok=4", 


The seudin, of Siolo vical objects made Tt possi:-le, 


on one hand, lo check cdditionully the biolojicnl effect of 
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cosmic rudiation and other flirckt fucters, and on the other - 


to conduct specizl radiowbiological cxperiments. 


AS pointed out avove, primary cosmic radistion gives 
very insignificant doze, recorduble by physical instrumentse 
However from the reading only of physical instrunents we 
cannot speak of the possible biological effect of the given 
radiation doze. Therefore there was the need to estimate the 
relative biological effecvivity of the primary cosmic radiation. 
Moreover the physical devices absolutely do not take into 
account the backsround, against which the cosmic radiation is 
acting. In space flight the organisi is affected by a whole 
series of physical factors, the majority of which are very 
seldom or not at all encountered on the Barth: overstrain, 
vibr: tions, weightlessness, etc. The estimate of their effect 
could only be made by means of niolozieal tests. The most 
convenient in this respect are the unicellular or the simplest 
orgunisms, on which it seens possible to follow the biolozical 
effect of individual heavy charged particles und to estimate 


the hereditary chansese 


As we know, the highest and lowest plants, micro- 
organisms and other species of animal and plant world will 
be constuntly accompunying the spacemen in their prolon;ed 
space flights as componen’s of the future ecoloyiec]l system 
of the spaceship. The possibility ic not excluded, that 


under the effect of cosmic radiation and other factors of 
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Gpuce flij;sht there may cmerve enetic und cytolojical 
chanves, which moy recult in di:. arbing the biological 
ussociation in the ecolo vical system of the spaceship. 
This is why even now the investigations snould be 
conducted in the pointed out direction for the development 


of a stable ecolozical systems. 


‘he spaceships "Vostok-5" and "Vostoke4 carried 
aboard the followin;: biological objects: lyso:enic bacteria, 
culture of the human cancer cells, Drosophylla flies and 
fertilized spawn of loach; Nigella vulbs, seeds of wheat, 
pine, pea, mustard, cabbage, veetroot, carrot, raceme of 


trandesca:tia. 


At present all the bilo,ical objects are at the 
investivation stage, but even now it can be said, that 


cosmic radiation had no adverse effect on them whatsoever. 


In order to enhance the radiation safet?s spaceships 
"Vostok-3"' and "Vostoke+" hud the necessary constructive 
protection, preventins; penetration into space cabin of a 
certain part of cosmic radiation, ant also protectin. this 
cabin to a considerable extent fron the effect of radiation, 


connected with the nucle: r explosion in space. 


Moreover, in the case of a shuryp deterion:(ion in 
the rediation environment to prevent the inujurin,, erfect 
of redintion the upacemen were provided with special rodio- 


protective preparations. 
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In the cose oi need with can erous for the sp.cemen!:: 
heulth rise in the level of cos:ic caudiution (due to any of 
the above mentioned reasons (ior instance, uftcer an unforeseen 
consideruble solar flare) from the reading of a radiometer on 
board) the decision could be taken for the ur;ent landing of 


the spaceship. 


Processing of the obtained information has shown, that 
the doze, received by toth the spacemen during one day of 
flight, composed about 11 milliard. The total doze, received 
by A.G. wikolaev was 43 milliard, and by spaceman Fe. Fopovich = 
32 milliard. ‘these dozes are aosolutely hermless for the 


health of a man. 


VI. Medico-biclogical questions. 


1. Preparation of spacemen. 


Frepuration for the flight was preceded by a special 
selection of the spacemen out of the whole jroup with an 
estimate of the forthcomin;, flight's duration of three dzys. 
In the selection the consideration was nade primarily of the 
personal qualities of the spacemen, their knowledge, reidiness 
to accomplish the composite spuce flirsht. Hesides the generilly 
known methods of examination, which permit to selected physically 
and psychologically sound people, the appiicution was mude 


also of apecially developed methods in order to 3 
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a) define the reserve possibilities of o man with 


effect of certiin .actors, inherent to spaceflipnt; 


b) determine peculiarities of the physiolojical 
effect of analyzers, which play a significant role in 
forming the man's space ideuse ‘hese analyzers include 


vestibular, visual, motor, cutanecus, etce 


The understanding of a man's health does not expose 
his properties, characterisin, endurability against the 
effect of external medium factors, possibility of adaptation 
to these and suppression by means of various internal 


mechanisms the unfavorable reactions. 


For instance, certain so called vestibular tests, 
adopted to determine the fitness for the flying service, 
are found to be insufficient to determine the capacity of 
a man to endure prolonged rot:tion, overstruins or various 
combinations of vestivular irritations. At the same time 
a Man may suppress to a certain extent the organic reactions, 
emerging with vestibular irritations, by will power, with the 
help of muscular strain or visual stimulntion. Hence there 
is a necessity to inves tisate the regu? vrities of the reciprocal 
effect of the sense orsans on eich other, so os to determine 
the conditions, which either disinhibit, or suppress reactions 
of exch apalyzer individually. fhe defined re,ularities help 


to recommend ways for inhibition of adverse reuctions in fLi, te 
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On the whole the investigation i-thods make it 
possible to divide «11 men into ¢roups from the viewpoint 
of their individual chiracteristics, determinin;, the nuture 
of reactions in response to most diverse external effects, 
no mitter how they varied. The selection for espace flights 
is of persons, the most stable in 211 the indices, cupuble 
of enduring prolonged irritations und relatively quickly 


becomin;; adjusted to them. 


An important stage in the feneral system of picking 
spacemen was the psychological study of each of them, meant 
for defining emotionally stuble persons, of quick general 
reaction, ood memory, attention, capable within a short 


time to develop purposeful coordinated niovenen*tsce 


» 


At the same time it should be mentioneu, that individual 


characteristics of a man are not stable: firstly, there are 
uny departures fron the peneraliy recognized conventional 
stundurds; csecond];, the stasllity cf organism a ainut the 
external effects cculd \e enlianced within very wide limite. 
This is attained by a corresponding preparation. ‘Chis pre 
paration is one of the muin tasks of the space medicine, the 
role of which is confined to developini. mexsure::, tendin,, to 
enhince the atebility of a wen agnanut tue Pactors of space 


flight. 


the propras of the special trainiw und prey oration 


of Spoceben was Composed ch basis of {he modern concerto reg 


spoee foctors, whicin cout: of divides inte cevecui proups. 


Pabdiir: 


Cue 


of these is unified Sy the coneept of space eandition:, as 
& unique medium of habit: tion. In this cane the spaceship 
is 4 reliable shelter, protectin, from iiarmful phenomena. 
These could be the total vacuuni, ultraviolet, infrured and 
tne visible part of the solar radiation; ionizing radiation; 


unusual for the sight or;ans contrasts of light and shadowe 


Another eroup of factors is connected with 7ynumies 
of the flight - noises, vibrations, overstrains (during the 
orbital insertion and re-entry), weightlessness, prolonged 
effect of vestitular irritation in the shape of rotations 


and oscillatory motions of the spaceship. 


Finally, factors should be taken into account, connected 
with conditions of the spaceman in the space cabin; peculiarities 
of microclimate, thermal condition::;, isolation of the space man 
in confied conditions of the cabin with restricted mobility; 
unique food, special vorking conditions and unusual clothing; 
psycho-=nervous tensioi, specified by the novelty, unusuelness 
of environment, different in comparison to Earth spatial and 
time relations; necessity to take resnonsible decisions in 


composite conditions of space flight. 


The modern medical science and its youn: branch = epiuce 
medicine = does not as yet have at its disposal the ready 
recommenditions for a1l the conditions, in which the spoceman 
may find himself. If the flight of Yue Ae Grenrin envbled ta 
obtain onl: some data in this direction, the flipht of tee itov, 
which continued for 25 hours, have furced to suprlement und 


improve to a consider:-ble extent the systeu of preparation. 
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Proceeding from the theoretien) reasonin: , that prolonged 
weightlessness muy, apparently, chanre to some axztent the fixed 
systomatiom in the interaction of anulysera, which is present in 
conditions with the active sravity field of the arth, the pre- 
pauration program provided for enhancing the vestibular stucility 


of each spaceman for the flight. 


The preparation of spacemen Nikolaev and Fopovich provided 
for their acquiring definite theoretical xnowledze, and also ime 
plementation of special training: prosrams in order to enhance the 
stability of organism against the effects of the space flisht 
factors and for mastering required practice in controllinz various 


composite systems and mechanisms of the spaceship. 


The special training included flights on planes, adapted 
for creating. weightlessness for a brief period; prolonged staying 
in pressure chambers; tests in heat chambers with build up of heat 
strain; rotation on centrifuge; tests on vibratin: stands; purachute 


trainine; general physical training. 


All types of training was supplemented by general physical 
preparation, which was directed, in purticular, to perfecting the 
skills, required for the space flights (movenent coordination, 
ability to control one's body in spice, etce). Cn the whole the 
trainin:;, associated in a number of cases with considerable euctionil 
tension, streagthened the will power and psycho/nerveus sphere of 


the cpacenane 


During workin: corrections were introduced into treining in 
rel:.tion to individual characteristics of the crscemen, croncity 
to endure one or another straine A lot of attention was pais Le 


the sesuence of individuel tyres of troininge 


ce microclimate in the cabin. 


The humon or, Saiag is capable of maintainin: norwad 
vital activity durin, a lon, time only in certain conditions 
of the ambient microclimate. For instinee, partie) pressure 
of oxysen in the «ir should not he below 160 mm of mercury, 
limit content of carbon dioxide is toler:ted within limite 


not exceeding 1-2%. 


If the changes in microclimate are considerable, these 
departures from the normal may exhaust the reserves of a man. 
Then the "equilibrium" of orranism with surrounding medium 
is disturbed, which results in deviations in the stute of 
physiolojical systems. In applicztion to space flignt any, 
even the mininicl chances in microclim:te mean aéditional 
physiolo ical strain on the or,anism, whieh to a consider’.ble 

xtent diminishes the capacity of u man to endure such eftects, 
48 overstrain, weirntlessness, prolonged iso. ation, vestibular 


irritetions, etc. 


ihe .ccomplisiiment oF space dlinrits in the Soviet 
Union wis preceded by « lot of seientifie resesreh on fixin,; 
parameters of the wicroclimace in the space esbin, crenting 
methods and means for their wiintenance ond checking during 


the whole period of the flijsht. 


Yhe Tlinhts of Yue Je RH yorin und tiede Titov contirme 
the correctness: of dita, obtained in selentifie research, onl 


coantruction decisions in thic respect. at the soue time the 


- 917 - 


Muterial, collected «3 :: pesult of tie flirts, mmie it 
pessible to develoy more firmly bused technics) and 
physicloyoeayrienic requirements of hermetie enbin in 
the new spaceships, estimuted for prolon ed stayin of a 


man in spice. 


Airereyeneration system was used for maintuining 
normal pas composition of the ccbin. Vhis is an aire 
conditioning system with double control = automatic and 
manual. It provides emanation of oxypen in a quantity 
required for breathin:. , absorbtion of carbon dioxide and 
moisture, exhaled by a man, elimin:tion of various hermful 
admixtures in the air wnd vital activity products of a man. 
aA man during cone hour exhales about 25 litres of carbon 
dioxide and 60 ¢ of moisture and consumes upto 30 litres 
of oxygen. Special filters were developed to neutralize 


the harmful admistures in the air. 


Deviation from the present content of cxyyen, curbdon 
dioxide and water vapour in the cabin's air were registered 
by special sensors, signals from which were directed to 
automatic reculator controllin;, the process of chericul 


reactions within the regeneritore 


Horeover, the spacenan himself could adjust within 
cerwuin limits the recuirement of oxyren, separated by the 
system, and to fix the desired fog composition in the cabin, 
humidity anc’ temper:ture. Chances o: pourameterss in life 


support cenditions of the cubin the apccenen obgerved Lrror 


- 918 - 


inutrumentu and refularly trinsaitted them to the wortiie 


Verbal tennsmiscoions were duylic.ted Ly telemetry. 


de ‘the meulo of opacemen in flignt. 


whe food of Aceves wikoluev nnd be ie FOpovich cunsisted 
of natural producto takin.: into secount their individual 
tustee. “he food included v.ricus sundviches, ment products, 
pies, fruits, all poeksped, ss well ac fullevalue food products 
and prepired dishes in Liquid and puree ferm, hermetically 
sealed in aluminud tubes. whe rition procuct.; were prepured 
with ripid observence of ail the hy-ieniec requirements, ond 
their special treatment increased the period of their storin,, 


without loosiny their taste. 


the duily ration, cstimete:!: for four meals, was 
suturated with vitamius snd consisted of first anu seeond 
breakfast, luneh and dinner. Intervals between the meals 
wos 485 hours. the icuroxinube ener yy value of exe meal 
was the following: dicot ureakrast = 730-750 culories, second 
breakfast — 7edeP2G colorie:, Lunch = (708700 cetoriec, dinnes -- 


4VQ2"5O culoriese sotil 2099-2730 csloricse 


A cpecial reserveir ci polyethylene was constructed 


to provide the spaceman with water, which made it puouible 


tu drink water without any trouble in concitions of velisnile: ome 
The preservatives, added te wite., Weode di.) Gant centam, 
{throu hout the fliviate 

Jurio the rmlight Gre spocemen used 2 apecial oontacuyg 


orrun enent, condition of vweiphtles. mess did nut hemoer ite 


' ‘ ey . . : : 
‘he Ledicossiote, teri daveata taei tit lite 
ee ee ee ne pee oe 


tae OF baa dipoerko a. gc lenis Ge Lie nade gn ypu: 


apes Pia pak wi te ebiodin ceartilivacsc fobs ot the 24 


Plioait effeckh on hums: av. onda, an peerbiculae on bie pike 
OF the centr wervens ie ven oi 
Resclution os this jwevle. rejuiges consiverekie egpan dou 
67 Vielorbesd dnvewts-s chiens pra: eon op ceo wipa “Voochloke | 
snd "Ventoke ba Geace boot cbf ba ess oS Yue ae a orin 
ad tieve SLtove dite Ci ubdect new metuueds sore devised 
for investipatioas and the necessary medion) incleuments 
were set up on be ord the corceniiase the eile aotheds for 


obtaining medicosbivloa sical cata vere: 


= recordings and trunsmiccton of « considerubie 


acenen oY 


volume of objective dati on the state of 


radioetelemetry; 


- television observation <7 the ovecemen, which 
made Lt possible te cet an ide: sbout Detisvier, aotor ceitivits, 


coordination of movements and :tlituide in Plirit; 


- checkin. of the specementss radiceconvers tions 
With aurth, on beGcis of whic’ it oun. posed: le to aGraw 


conclusions as to tne efficieucy and the feelin, a. usucenen; 


= evaluation of the velune: si cuaiity an Lhe inpiee 
Wentution of the flict asciicwecnt as a whole and ite 


individual detuils. 
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The telemetric sycteme of spaceships "Vostoke2" and 
"Vostok=4" have well served the recording of any siological 
indices: electrocardiograms, pneumograms, electroeoculogrims, 
electrcencephalograms, galvanic skin reactions, pulse und 


reSyirnation rate, etc. 


Klectrocardiography = method for investigating 
electric activity of myocardium, characterizing its automatism, 
irritability, conductivity and partially the contractile function. 
Hlectrocardiogravhy provides checking of the cardio-vascular 
system and was repeatedly used in the previous space flights, 


which enabled to compare the obtained data. 


Pneumography - method for recordin;: respiratory 
movements. The rate of respiration and its nature are 


important physioloical indices of the human organism state. 


Hlectroencephalography - method for investiguting 


biocurrents of cerebrum. s#lectroencephalogram reflects the 
total physiclogical state of the central nervous system ind 
enahles to judge its reactions to vurious effects, connected 
with the many-days space flights. Introduction into prosram 
of electroencephalography aimed ut investirating the psycho- 
nervous state of the spacemen with prolonged weightlessness. 
electroencephaloyr phy permits to some extent to check also 


the estate vf sleep, being awake, fatigue and excitition. 
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investipution .f galvanic skin reactions also serves 
to study the state of t': central nervous system. The 
galvanic skin reu:stions are 4 composite set of the bicelectric 
skin activity, specified by biocurrents of sweat clunds and 
its ohmic resistivity. Changes in the resistivity of skin 
are connected with nonspecific reactions of organism as a 
result of excitation of the highest organic centres and came 
on with various constant, for instance painful irritations, 


emotional tension, etc. 


Electro-oculography - method for recording movements of 
eyes, based on picking at this moment differences of potentials 
between the positively charged eyeball and its negatively 
charged retina. In these cases the eye is as though an electric 
condenser. Moreover, special arrangement of the electrodes 
enabled in some cases to record also the biocurrents of eye 
Muscles. Application of this method was caused by the need 
to obtuin objective information on the appearance of vestibular 


disorders. 


as we Know, one of the irritation symptoms of vestibular 
apparatus is the nystagmus - involuntary rhythmic movements of 
the eyeball, characterized by a certain swing and quicknesSe 
Besides, the electro-oculogram provides some idea as to the 


Motory activity of the spaceman. 


The flirht assignment envisared implementation by a 
spaceinan of a number of speciel tests required for uppruisal 


of the mentul caupucity and physical stute of the spacemane Of 
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special interest are psychologic: tests. These permit 
to define fatigue or excitation of the spaceman, tc jrat 


an idea of his efficiency. 


The tests were conducted in the following way. 
The spaceman loudly named geometrical figures, drawn on 
a chart of the log book. The order of reading was determined 
by the special instruction. In one case the figures were 
read vertically, in another - horizentally, in the third - 
over one or two figures. In the same way were conducted 
verbal arithmetic actions with a number of successive columns 
of figures. In one or another test the indices of efficiency 
were the time, consumed for the test and the number of allowed 


errorse 


The spaceman's voice durin; these tests was recorded 
on the ship's tape-recorder, so that the test during the 
flight could be compared with the data, obtained in the 
laboratory. The spacemen also conducted test for time, 
which consisted in reading 20-second intervals with fixing 


of obtained result from the stopewatch. 


The appraisal of the state and efficiency of the 
spacemen could be accomplished from implementation of other 
details in the space assignmente For instance, from the 
quality of implemented scientific observations, with which 


they were entrusted, from the entries in log book, etc. 
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Thus, the program of medicoebiolopgicul investi;ations 
in the flight of Nikolaev and Popovich was carefully worked 
out and was of purposeful nature. During the preparations 
this program was studied by the spacemen, who during the 
flight were themselves investigators, having thereby consider- 


ably helped doctors and biologists. 


5. Results of physiological investivations in flight. 


During the pre-takeoff period the state and the 
feeling of the spacemen were excellent. In the morning at 
the day of takeoff the last recordings were made of physiological 
functions. 4 hours prior to takeoff pulse rate of Nikolaev 
was ?2, resviration rate - 11. Popovich had respectively 
80 and 15. Hence due to pre-takeoff emotional tension there 
was a gradual quickening of the pulse in both the spacemen, 
just as it was in Gagarin and Titov. Thus, 1 hour prior to 
takeoff the pulse rate of Nikolaev was upto 88, of Fopovich 
100; 5 minutes before takeoff it reached in Nikolaev 115, 


in Popovich 110. 


The orbital insertion both the spacemen stood well. 
In propulsion branch pulse rate of Nikolaev was upto 120, 
of Fopovich = 150. In conditions of weightlessness the 
spacenen felt well. The pulse rate of Nikolaev came down 
to initial normal values ufter 10-12 hours, of Fopovich = 


atter 6 hours. 
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Throughout the flight pulse rute of octh the spucemen 
varied within 50-80. No disorders were defined in eleetro- 
encephalograns and recordin;: of galvanic skin reactions of 


either of the spacemen. 


Durin:; the flight the state and well-being of the 
spacemen remained good. Excellent implementation of the 
flight assignment indicates high level of the spacenen's 
efficiency. «A. Nikolaev and F. Popovich implemented all 
the assignments strictly in accordance with the flight 
program. As we know, the spacemen realized themselves 
from the harness and "free floated" in the cabin, the 
coordination of movements and orientation were not distrubed 


in this case. 


During the whole flight the spaceship's systems 
performed well. The hygienic parameters of the cabin were 
maintained at prescribed level. fFrior to descent a slight 
quickening was noted in the spacemen o* the pulse and 
respiration. The descent they stood well. The lunding 
was successful. No injuries or bruises were received. 

Cne hour after landinj; the pulse rate uf Nikolaev was 96-104, 
of Popovich 85 with respiration rate 14 and 16 respectively. 


The post-flight examination did not reveal any disordese 


As n result of the manyedays flight of Nikoliev and 
kopovich and enormous volume was obtained of radioetelemetric 


information. 
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Ag a result of intensive .tudy of radjotelemetric 
recordings and all material of the flirht new scientific 


data were obtained, required for even longer space flights. 


At present it is possible to draw the following 


medico-biological conclusion. 


The general conditions and the main physiological 
functions of the spacenien remained normal throughout the 


flight. 


Thus, it has been fixed, that in conditions of space 
flight lasting for about 100 hours the physically healthy man, 
who passed the necessary preparation, is quite capable of 
enduring weightlessness. Weightlessness with fixed conditions 
does not cause any changes in the daily periodicity of 


physiological processes in the spaceman's organism. 


An important factor, confirmed in practice, is that 
the efficieiucy of the spacemen at every branch of the flight 
was always retasned at required level and invariably assured 
implementation of assignments, envisaged by the flight program. 
The possibility was repeatedly checked and confirmed of 
carrying out the necessary workins; operations in conditions 
of sufficiently prolonged unfixed attitude and free floating 


of spacenen in the cabin with weightlessness. 


Considering the above stuted facts, it may be ossumed, 
that fiirhts lasting for ceveral hundred hours will also be 


attainable for spacemen with the necess: ry preparatlon. 
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Methods, adopted for the prepurction of spacemen, 
were quite justified, ulthou,h investivations in this 
direction and development of new methods should continue, 
taking into account the high reserve poscivilities of a 
man in the sense of stability development against the 


effect of the highest factors. 


{he systems of life support and of individual 
equipment assured maintenance in the cabins optimum 


conditions for the life and work of the spacemen. 


The obtained extensive and many-sided practical 
data enable to conduct even more purposefully the 
experimental medico-biological investigations in future 


space flights. 


VII. Implementation cf the yroup flight. 


The carrier-rocket witn spaceship "Vostoke3", manned 
by AsGe Nikolaev, tookoff at 11 hours 30 minutes Moscow 


time on the 11th of August 1902. 


Phe carrier-rocket with spaceship "Vostoke4", manned 
by keds Popovich, tookoff at 41 hours 02 minutes on the 1cth 


of august 19G2. 


The tukeoff of both the csrrier=rockets, as rientiones, 
was from one of the launchin, pads of the cosmodronm:. Both 
the spaceships were inserted into orbits, close to enleul ited 
cne, at prescribed time. From confirmed d ta the initial 


orbital paranetess of NVostoke4" were the following: orbital 
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peripiee - 180.7 kne 


The initial orbital parameters of “Vosctokeh" durin: the 
first day of the flicht were as follows: erbits!? period e 
88.39 min, altitude at apoyec = 237.7 km, altitude nt perigee - 


179 eS kms 


Although the atmospheric density at the altitude of the 
flight is very low, it was still sufficient to affect appreciably 
the orbital parameters of spaceships in prolonged flight. Given 


in the table are data on the orbital parameters changes of 


spaceships. 

IVo.VIII 12.VIII 15.VIII 14.VIII 15.ViII 
Ist 17 th 53rd 49th 64th 
Nevolu= Revolue sxevolu= Revolu= § xrevolu- 
tion tion tion tion tion 
Orbital period "Vostok=3" 88,330 88,260 88,180 88,084 87,972 

(mine) 
"Vostoe 4" = 88,390 88,310 &8,22h &8,133 


Altitude at apogee "Vostoke3" 234,6 229,9 224,4 2177 210,35 


(x) 


"Vostoke4" - 236,57 23147 226,41 220,4 


Altitude at pericee "Vostok=3" 100,7 178,0 175,42 172,0 16:+41 


(km) 


"Vostoke4" - 179,38 17754 74,4 17,4 


The takeoff time anc the tunin. of control instruments of 
"Yostoke4" were taken in a way, th:.t after its insertion the 


distunce between spaceshinse would be «ebout " kis. 


Frocessiuny.: of results from the crbitel: perametere measuring 
of both tre spuceshins has shown, tht the minimum distance between 
them after the insertion of "Vostokel"! waa 6Ge5 km. ‘Dsis biceh aceursey 
in the orbital insertion cf tie second sprcescip indicetes hi: h 


perfection of the soviet carricrerockets and all tne launching; ayaters. 
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Thereafter, due to different ornitia] parameters the 
distance between "Vostok-3" and "Vostoke4" increased and 


composed: 


- in the mornin:: on tne 13th of August it the 33rd 


revolution of "Vostok=3" 850 km; 


- in the morning of 14th of August at the start of 


the 49th revolution of "Vostok=-3"" 940 kin. 


- in the morning of the 15th of August at the start 


of the 64th revolution of "Vostok-3"" 2850 km. 


During the whole fli::ht instruments of botn the 
spaceships operated normally. The airtishtneus of all 
compartments was fully retained throughout the flight. tFressure 
in both the espace cabins was within 755-775 mm of mercury. 

The thermal control systems maintaine:: the prescribed tem= 
perature conditions. Temperature in "Vostok=-3" cabin varied 
within 1)-26°C in "Vostok-4" cabin - 12~28°C (the hicher 
temperature pertuiins to preetakeooff period). Gxysen content 
in the atmosphere of the cubins v: ried from 21 to 25%, of 
carbon dioxide not above 0.5%. Both the spacemen durin: fiight 
carried out the proyvram assignment, maintained steady contact 
with each other and with #round stations in accordance with 


the flight progran. 
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Some obgervaticns, mude by the opncemen durin: the 
flight, are most interesting. Ci opeciai interest is the 
experiment of le:ving the seat and “free floating" in the 
cabin for quite considerable time. Spaceman liikoluev wuc 
outsitie the harness durin: the four sessions for about 
305 hours, and spaceman Fopovich during three Sessions - 
for about 3 hours. Flos:ting uround the cabin the corried 
On observations, checked their caprcity to vet oriented in 
the cabin, conducted communic:tion (through microphones 
and loud-speakers in the cabin). ‘throughout this time 
both felt fit, did not experience any unpleasant sensations, 
specially no disorders. This is a very important result, 


obtained in the groun flight. 


The obtained results permit to hope, that in future 
prolonged flights the mun will be «ble to work normally, 


without being fixed in the seat, for quite a lons time. 


The specemen conducted a number of observations inside 
the cabin. An interestiny experiment was conducted by 
Pexe Fopoviche He observed «ir bubbles in hermetic flask, 
filled sbout three-yus. ers with weter. In calm stute the 
whole air collected into one bis bubble in the middle of the 
flask, whereas the water wic pothered on the ed:ese after 
shakim:; the bij; bubble broke int. many mis] one wu, which, 
however, again jradually ,uthered into one biy vubiie 
kete Fopovich also tried to upry the witer orcund tie couvin = 
the water in the form of smill bills moved ta the periphery 


of the cubin and settled on its wallce 


- 930 - 


The spaocemen conducted observ.:ticns through the 
portholes, They could distinmuish ghore line, riverc, 
mountvins and cities, observed “sunseto" and "guarises"; 
flying, above Northern Americu they observed thundersturns. 
They found it interestins to observe eu«rth surface, when 
the spaceship was in its shadow. There was a full moon 
durin,; the flight anu the earth surface appeared as a grey 
shroud, against the background of whicn the spacemen saw 


liten up towns. 


By morning of the 15th of Au-ust the program was 
fuliy completed. accordin;: to pro;ram the spaceships 
should have landed in Kazakhstan at 46°R. It was proposed 
to use for landing automatic systems, providin; for descent 


from the orbit and landing. 


At 9 hours 24 minutes hioscow time the brake motor 
of the spaceship "Vostok-3" was switched ani after 6 minutes 
of the spaceship "Vostok-4", and thereafter the spaceships 
began to descend. At low altitude, when the spacesnips have 
passed the region of high temperztures and overstrain, the 
spacemen Sepurated from the ships in ejection seats and 
opened cut parachutes. ‘The spaceships continued their descent 
and safely landed by means of the autom tic syutems. oth the 
spaceships on landin. weve round to be in .wod condition and 
can be used for repevie” flizhts. accordin;, to veritied dita 


‘ 


fede Wikoloev landed at 9 hours 9° rcinutes and beie Fopovich - 
et 9 hours 5° minutes. sotn the Gpacenen landed close to 


their spaceships. 
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HeGe. Nikalaev banded ot e point with coordinates 


Ht 
a 


o 
It ie 


48°02" N and 25 


Fie Popovich landed at uo pein. with coerdinates 
48°10" N aad 71°51" 8. bifferonce in the loneitude of 
landing is determined by the relative cuucse shiftin;: 
of the epucesnips flight due to different time of the 
flight and some difference in the ovbitul parumeters. 

At the place of landin,: the spicemen were met by the 
technical waintenuce personnel, search and rescue service, 


doctors, correszondents and sport comiissurs. 


the flisht of aeue Nikolaev lasted 94 hours 22 
minutes. During this time he completed over o4 revolutions 
around the sarth and covered uw distance of about two million 
six hundred thousand km. The flirht of Fei. Fopovich lasted 
70 hours 57 minutes. ile completed uver 42 revolutions 
around tre garth and covered u distunce of ubcut one million 


nine hundred eiyity thousand Km. 
Vlil. Main results of fli-hts. 


1. ‘the pro,rux of yroup Plijit of the Soviet syucechips 
"Vostok=3" and "Vostoke+", which were aowed by silotecosmon.ute 
of Loos comrades AeGe. Nikolaev and }e«e Porvovich, was tuily 


and successfully completed. 


ee aS u veuult of toe Plinnt un extensive eaperimental 
miteri:il was obtained, includin:: tape revordin. co, phote end 
cineefilms, entries in log books oni in journois gt round 


Stations, midiosrecomdinyo, etc. 
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Se ‘ho powerful carriererockats eliibly assured 
insertion into cxactly coleulated orbit of spaceship 
"Vostok-<3" and a day later insertion with high precision 
of spaccschip "Vostokel which enrbled to attain the leaut 


distance between the ships of about G.o km. 


In the tukeoff of botn the spaceships the caurrievre 
rockets were launched with deviation of lesc than cae 
second from the culculated time. ‘The control service of 
the spaceships orbits and Coordination centre provided high 


accuracy and yuictness of datu anulysis ind forecusting. 


4%. Dhe ecquisment of both the spaceships throurhout 
the flight operated reliably and without fsil. vuring the 
orbital insertion, in flight and at laundin; the parameters 
and characteristics of all the systems, units, instruments 
of spaceships were within the fixed normse Interesting data 
were obtuined with the joint tlight of toth the spaceships 
and with theiv- pr eticall: sirultaneous landing: in prescribed 


ATCA. 


The accumulated positive ex erience of ensurin very 
high reliability and faultlessness of the whole equijment 
complex - curriererockets, spuceskips ond «round measurin: 
and control service and comsunic. tion in the implementetion 
of the composite manyedays gvroup flisht is oa volws.le basis 
for further development und perfectin: «ff the rocket ond 


space technique. 


Se Gne of the mant importoat peswhis of the flieht 
are dota, obtuinad with pron el stay of apacemen in 


condition of weipvintlessnesu, 


doth the opacenen felt quate fit with prolenjed 
weirphtlosoness. They fully retained their e?ficiciey ond 
after manyedauys fldpat tolerated anita nermolly the overcatenins, 
which are active on descent trajectory and at leniin « with 
the free floatin, in the spoee eabin the efficiency o2 the 
spacemen wis not reduce), thice vellebein. did not deterior rte. 
therby it hes practically been proved, thot a mun, physically 
he.lthy, who Ys p.csed an upproprinte preparation, ean retain 
with prolonced wei; htlessness his efficiency and normal vital 


activity. 


It may be expected, th:i in future even longer und 


distunt flights will tbe possible for people. 


6 Durin, the flint the cpacemen nad ood cormunic:.tion 
with the pround centrec und with esac: other. Yor the first 
time L(V transmission on ou lurve seule was accomplished fror 


aboard the spaceships and its retronslation into mony courntrivse 


Ve he composite creuna measirin: complex, cervice of 
communic:tion and flacht contre awe all the teehudeul services 


connectec with tne Plight worked Poulitessiy. 


the suceesstul accomp ishment of the tom rvouy PT at 
in space of the Govict spucemen aege Fikelcev oud deve bo pavich 
me 


On bee sal ps ostow=4" one "Wootakedt = a3 new dwrortont 


step in the mant.: conuuest of spocee 
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= continued itudy of the effeet of varinus space 


flicht factora on humm organism; 


= impl)mentation of extensive medico=biolo. ical 


investigations in conditions of proloned flint; 


= further workin;; and improvement of systems in 


a manned spaceschipe 


The spaceship satellite "Vostok=5" was placed into 
orbit close to calculated one. According to preliminary 
data orvital period of the spaceship is 68.4 min, Gistance 
at perigee and at apoj;ee is 181 and 235 km respectively, 
orbital inclination about 65°. A two-way radio-conmuaicaution 


is continuously maintained with "Vostok-5". 


Accordin,: to communication of comrade Jykovsxii and 
data of telemetric and television systems, he satisfactorily 
stood the period of orbital insertion and transition to 


weightlessness, Comrade Bykovskii is feeliny quite iit. 


The spaceman's transmissions are on frequencies 
20.006 and 143.625 Mcps. all gstems »board the spaceship 


operate normally. 


Cormunications on the flight's propress will be 


transmitted by all the radio stations of the soviet inion. 


“Ubravda", 14 June, 1963 (Specia: edition). 
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atalaheild CP SPACEMAN Verse AYKCVOKII duFoak TAKEOFF. 


Deur comrudes, friends! The succesaful mistering 
of space, begun by the Soviet people, is a result of 
creative durin;: of our heroic nation and puttin; into 


practice historic plars of the Communist Party. 


Less than one venr has passed since my friends - 
spacemen Andriyan Nikolaev and Favel Popovich following 
Yurii Gagarin and Herman Titov huve accomplished a group 
space flight. ‘today I share the yreat honour - to continue 


the cause, initi:.ted by our Soviet Motherland. 


I assure the Lenin's Central Committee of the Communist 
Party of Soviet Union, our Soviet Government, deur countrynien, 
that I shall apply all my efforts, knowledze and skiJ1l, to 


implement honorably the responsible and noble assignment. 


Untill we met asain on our dear Earth?’ 


“pravda', 14 June 1963 (xtra issue). 


Pages fron biography. 


Valerii Fedorovich 3ykovskii was born in 1934 in the 


town of bavlovskii Posad of Moscow reyione 


From the age of seventcen years he joined «viution. 


Nnile still in the Mitdle school he finished the Moscow weroclub. 
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Thereafter he studied in the vireforce schoul of initial 
pilot training. After finishin’ thia school he Gerved in 


1955 as pilot with various section of airforce. 


The commandin; officer spenks well of Valerii Gykovskii, 
Mentions that he flies bravely, sensibly, calm in flight, 
quick to take decision in an emergency. ‘The specia? training 
he completed successfully. Knows very well the equipment. 
Workine as instructor he skilfully transmits his knowledge 


and experience to comrades. de has completed 72 jumps with 


») 
a 
> 
e 
ct 
@ 
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par 


For his service in the Soviet army VeFe Bykovskii 
was awarded the order of Red Stuer and meduls "40 years of 
Armed Forces of USS" and “For faultless service". In 1959 
the title "Fighter-pilots second class" was conferred on him, 


and later on the title "sir-borne force instructor". 


Lt. Col. Ve. sykoveskii is studyin,’ in zhukovskii Air- 
Force wnyineers Acaudeiiy. He has a wife, Valentina Michuilovn: 
sykovsxaya, who is workin,' a5 laboratory assistant. ‘they have 


a son a few months old. 


The futher of the spaceman Fedor Fedorovich Synovskii 
is o pensioner. Nother « AKluvdis Ivanovny is a hcusewife. 
Nis sister Margarita Fedorovna is working as cconowisbh-inapector 


in a banke 


“Pravda, 14 June 1964 (Special edition). 


Page CORMUNI Us WVCSTCKeO" IN FLIGIT. 


Spaceship “Vostoke5", minned by pilotecosmanaut 
comrade Bykovakii continues itu flight. At 1% hours 
Moacow time tis: spaceship satellite "Vo .tok=5" completed 
two revolutions around the Larth. tFilot coumoneaut 3ykovakii 
is feeling excellent. All the systems of the spaceship 
operate very well. The prescribed conditions are being 


maintained in the spuce cabin. 


After implementution of physiola;:ic:1 tests prescribed 
by the program and checkin;; the state of his own or:anism, 


the spaceman had his nmeale 


At the end of tic fir..t revolution the Spaceman-Five 
Ver. Bykovskii, waile tlyin,: usove Africa, warmly j¢reeted tne 


multimillion freedom-loving africen people. 


Flying above the soviet Union the spacemen=five 


transmitted the followin,’ radiogram: 


“ardent ereetin;, to heroic soviet reople - builder of 


communism, pioneer in space conguest". 


When the spacesii;; sitellite "Vovtok=5", havin. completed 
one revolution, wos again above the territory of our Kotherland, 
Comrade sykovekii transmitted Creetin;, te the peo, le of the 
Soviet Union and reported te the Central Committee of tue 
Communisl Pucty of Soviet Union ant the Soviekt oversment 


about the successful ili nt of spuceshig Wostokeo". 
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at 22 hours Koscow time thi spacesni;: "Vostek=o" completed 
the fifth revolution. <Accordin, to confirmed dutu, orbital 
period of the apneeship ic 80.2” minutes, distance at pericee 


175 km, distanee aut aporpee 222 km, orbits1 inclinution 65, 


Flying above Surope Ver. Bykovskii transmitted the 


following radiogram: 


“Hearty greetings to the people of rurope, wish you 


peace and happiness". 
The next radiograw of V.eF. Bykovskii runs us follows: 


“iP lyin; above the territory of China I send brotherly 
greetin;, from aboard the Soviet spaceship "Vo..tok-5" to the 


great Chinese people". 


Bein,: above the american continent, the soviet spaceman 


“transmitted from aboard the spaceship "Vostok-5": 


"Prom the bottom of my heart I greet the people of 


Latin Americn, wishing them pence and well being". 
“Hearty oreeting to heroic people of revolutionary Cuba'', 


When "Vostok-5" was flying avove the Australian continent 


the fifth Sovict spuceman creeted the people of Australia. 


vurin. the fli,ht he carried out the physiolorical and 
vestivular testa preseribed by the programs a5 well as 4 series 
of physical exereises. spuceman syskovshkil ute With appetite 
“gagtebeef and boned chickeue jie feels Pit ont ern well tolerate 


weichtlesonenc.e iso pulse rate ip Yo, vespirution rete ot. 
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dn the fourth revolution jykoviaiii had a rriendly 
conversation with spacemineFour Fuvel lopevich, who 


transcmitted hearty creelings tu him, family and friends. 


Completin,; the resesren program of the firut day upocemiun 


sykovakii will sleepy after 24 hours Koscow time. 
“Dravda', 15 June 1903. 


ASS CONBULNI QUE "VOSTCK=]5" COT Wis P25 FLIGAT. 


Gn the 15th of June 1963 at 8 hours 530 minutes Noscaw 
time spaceship '"Vostok=5" completed 12 revelutions sroune 


the Barthe 


nt the end of the sevent revolution the spaceran 
comrade Jykovskii has coipleted the work, pre..cribed uy the 
procran. sefore ;toing to sleep at OO hours O05 minutes the 
spaceman informec, that all the systems of the spaceship 


, : ne: anes 
operate normally, tempersture in the cabin; cO°O, hunidity 


57, he is feelin, Line. 


Accordiny, to telemetric det: the pulse rate of spoceman 
is 64, re; ir.tion CO. whe Jleep oS comrade jysovekil waco 
deep and restful. fFulse rate durin. cleep wags w ebh. At 
7 hours OO minutes the sr cenan woke uz, ingermed about feoling 
well, completed a cet ol pe ysie vl cxeccioen brevafasted tre 


bepun implementation of fo rther prograne 
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Cn tha 19th of June at 19 hous Moscow time tie 
spaceship “Vostek=5", manned by the pilot cosmonsut 
Bykovakii, completed the first 24 hours of its flit. 
During this time the spaceship satelite more than 1b 


times orbited the Globe, huvins covered 670 shousand kme 


At 15 hours orbitul purameters of the sracesnip 
gateliite were the fellowin,: Gistaner at perigee 17% am, 


at apogee = 219 kus, orbit:l pericd = 6.2 minutes. 


Throughout tne flight the snaceman felt weil. He 
is cheerful and successfuliy carries out the flight and 
scientific research progran. ‘Yhe first flight day progran 
included physiolovical, in particular vestibular, tests, 
checking the state of nis own or.unisns, maintenance of 
communicution on short and ultrashort waves channels, 


observstion of curtin surftuce, Sun and oon. 


At one of the revolutions the spacemun took over the 


contrel to cheek the working of the manual orientation style. 


Flyin,. above tne orth Americun territory the spaceman 


transmitted sreetin; to the people of Usae 


The spacemin took his meais st set nourse She diverse 
menu of the spacenin included roasted tongue, sausi¢ce pies, cutlets, 
oranrec, itunes puree, block ond whie'e oread and otnes hivthe 


ealory food stuffs. 
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The apacenan informu, that Lio agepetile d.: cod. 
whe uidelour gleep wici restiul : ad oatrenzihened tne 
Bpoceniate at seven in the morning the spacem ui wokeup 


cad beyan implementotion of the aoecond day's proyranm, 


The conditions in the space cavin continue to 
remain normels precuure = 7758760 mm of the mercury, 
humidity = 40-65::, the set temperature in the cabin is 
maintained autom-ticully out the spaceman cin, if he 


wishes, to adjust the tempcroture within qeeiares 


all devices and systems of spaceship "Vostokes" 


operate normaiiy. Jelemetric inform.tion is rerularly 
incominy from abourd and permits to estimate the perforsonce 
of all the equipment of the sroecesnip and to obtain 


objective dsta on the state of the spaceman's organism. 
Py & 


accordin: to ieclemetric dtu, pulse rate of the 


spaceman = 65270, of respiration = 1?\20. 
The flight of spaceminefive continucse 


whe second day of the o,ucuraneFive flicht is cominy 
to "mn and. at Co hours Noccew time the spueeship sotellite 
'Vostoxe5" has completed over © revelutions round the dorthe 
whe Speceshivr is now in tlisst ever "0 hourse Whe s poeenun 
had a etrencus workin; duy, :i- le? in with verieu: investi oti ue 
according to the flisat prooreire On the 7 tho revetutio on the 
upacenan came out from the horne cs amt free Tlosted in the 
cenbine ‘NG Was Visible on the cepeeme oF televirione at 


- 


1G house tae spncenuh Lunched. aitter lune oe ci nin condue ted 
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various observations ond inve:ti; tions, preserived by 
the flirht program, crrried cut physielopyical tests ond 


physiccl exeredices. 


The Slight eeroorsn included alse obsepvations of 
the eurth surface and of horizone From an altitaue of 
over 200 km isykovakii esily distinguished outlines of 


continents, rivers, mountuins and citicse 


The communic tion with spucemen on ultrashort and 
Short wave chunnels is quite stable. ‘he rador stations 
continue to measure orbital parameters of tne snaceship- 
sutellite and automatically transmit data tu electronic 
computers. all the equipments of the sypreceship operated 


reliably. 


Flying above the territory of cur Motherland, the 
Spaceman transmitted ,jreetinss to. the ,lorious Lenin's 
comsomol, to the whole soviet youth. when the spaceshis:: 
was shove Asia, the spaceman transmitted ¢rectin's ta tne 
Kear and Middle Sast nationse Cn board the sraceshi;y 
televrams were transmitted from the purents ond relatives 
of the spacenan, hic brother ofiicer, heave Konhedub, 


thrice ero of the Soviet Union. 


She aepriceman feels well and wis toe} la cheerful. 
The pulse pete as vefore as bCeuS, recur-tion - Wee. 


‘he conditions in the cubin ef "Vactokeh" are muintoined 


norral. 


"Pravdn'!, le. lune 1 Va ‘e 
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Paos Cori lial Ur ON THE Labiicdlia or 


Shaun bk SATB LG Las 
"VOSTOKeb", 


tn the 16th of June 1964 at te hours 30 minutes 
Noseaw time apseechip "Vo tokeu" wag plecea inte worth 
orbit in the soviet Union. Phe Goacechi; is plleted 
by the first in the world womun - citivon of the soviet. 


uy 


Lnion comrade Tereshkova Valentina Vludimirovnuae 


In this flieht the gludy will be continue of 
tie effect of the various sp eeflight frauctors on the 
hunan or;oaniam, inclucinys tiie com;arative cnanlycis, 
whieh gill be conducted durin, chis flict, of the effect 
of Shese factors on the or anisns of man oat women, new 
wedicvebioio;, ical iavectige:tion: will be coprie) cut ond 
the workin: ond imprevewoni of tae iudieu opuceoai ps 


oysteas iu conditions of Joint Flichte 


In accordance with the set pra; ram the launching 


of the spaceship "VostokeG™ wos in plemented durin. the 


orbitiun, of the spnceshi; "Vostenel™, luanchea im the 


esovict bnion en tue Wta cr daie Tu. 


dou La re oye be. aGvaet Gh ceahiis Ginultaneouidy 


Cita : : fon? peees 8 Sbate bands oss fa 
esolidn, the utr ta "Youcukhel' mila Vo stolkelll, pa -l Od ue. 


tie citisenc of O. oo¥de fC Union comlo wo opkev dio volesi: 


Poderovie: ond lerecnukheve: Vabloemubang Vio litd ccWiiie 
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the traerid sions oi verecukove ope on Preyureneies. 
AU,O0L and W4%.625 Mepis ine epeemahd; low eo prpes 


tranceiitter "Sipnal", Gperotin om Preguuucy We hi. Lei. 
A twoews coMuuae Lion bas HOOb Got ited web toes 
the op esavips “"Vegtolet™ oid "Voatelcout, 


ALG ny.tess cberrd the Gpeeeaidps “Voutuke”' and 


WoctokeG" operate noruallse 


Conmunicrtions ef the provress of the joint Mlirht 


will be transmitted by all radiosstation.: of the soviet 


Union. 


"Pravda", 16 June 1903. 


SPATE Gr THs rInsl In Trin acaLbdD wOMad COSMChaAUT 
VALEUTING VSRSSdKCVa BEFCIs TAKSCE 
NR ha le 


Deir comrades, friends, ccuntrymen! 


I thank from the bottom of my henrt Lenin's Central 


Committee of the Communist Purty of the Soviet Union, 


Soviet Government, the whole soviet people for the honor 


ot entrustins me with the accomplishment of a arauce flight. 


Itam proud, that our talented Soviet people heenme 
au pioneer in the mastering of space and hy its successes 


cvused reneral admiration of mankind. 


LDYom ihn y, 


eiticen oi 


fii ch Ce 


J ooguure eur heroie larty, 


thot the asad, 


witi credite 


nmeuk entrusted to me ! 
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Cicih dy cdaet dae bee ver ld wane + 


tie OVEOt Union = wiil -ccanplian © speed 


GQViOt GOVEruMeit, 


hed) secenplins 


A2J we meet ocain seon on our dear hoppy lone 


of gorviets! 


“riavda", 


Valentina Vicdimirovn. ereshkove = 
yorld wonan-ceo 


Villare of Yutaevskii 


at th.t tiie 


tne other was vwarhin 
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At the factory Valentina joined comsomol (communist 
youth party). Since 1962 sh2 ic o member of the Communist 
Party. She was respected by the young workers at the factory 
for being a social worker and a leader in production. She is 


a member of the Yaroslavl regional Committee of the Comsomol. 


She was assisted in becoming a cosmonaut by a parachute sport, 
which fascinated her. She joined this sport in 1959 at a 
Yaroslavl areoclub. She was the or;zaniser of the parachute 
sport at the factory. Sze made 126 jumps with parachute and 
has a first division certificate in this sport. In the school 


of cosmonauts she obtained the rank of a Junior Lieutenant. 


Her Mother, brother and sister live in Yaroslavl. 
Her Mother is now on pension, brother works as driver. 
Sister is a weaver at textile factory "Krasnyi Perekop". 


Her Father died at the front, during the World War II. 


"tpavda", 16 June 1963 (special edition). (TASS) 


RADLOGRANS FROM APOARD "VOSTOK-6"'. 


While flying above the territory of tne Soviet Union, 


Valentina Tereshkova transmitted the following radiogram: 


‘"¥rom aboard the spaceship "Vostok-6" I send hearty 
greetings and best wishes to Soviet people - people creator 


and warmly preet the Soviet women". 
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Being above the African continent the pilot cosmonaut 
V. Tereshkova transmittes sincere greetings to the people of 


Africa, wishing them peace and happiness. 


The Spaceman-Six valentina Tereshkova tranamitted 


greetings to the people of Near and Middle East. She said: 


"From aboard the Soviet spaceship "Vostok-6" I greet 
the people of the Near and Middle East and wish them peace 


and happiness". 


RADIOGRAMS FROM ABOARD ''VOSTOK=-5". 


Pilot cosmonuat Valerii Bykovskii, while flying 
above the Scandinavian peninsula, sent a radio message: 
"From aboard the Soviet spaceship "Vostok-5" I warmly 


greet the people of Scandinavian countries". 


Being above the Asian continent, V. Bykovskii 
transmitted ardent greetings and best wishes to people 


of Asia. He sent the following radiograms: 


"Greetings to industrious Mongolian, Vietnamise and Koreyan 
People", 

“Warm creetings from aboard the Soviet spaceship 
"Vostoke5" to the people of India, Indonesia, Laos, Ceylon 


and Cambodia", 


"pre vla", 17 June 1963. 


- 950 - 


TASS COMMUNIQUE SPACESHIP "VOSTOK=5" CONTINUHS ITS FLIGHT. 


The flight of the Soviet spaceman comr. Bykovskii 


continues. 


At 2 hours in the morning Moscow time on the 16th 


of June spaceship "Vostok-5" completed 28 revolutions 


around the Earth. 


On the previous day, 15th of June, the spaceman 
has fully implemented the plan of research, marked for 


the second day of the flight. 


Having informed the Earth about his feeling perfectly 
fit, comrade Bykovekii went to sleep after a hard working 
day a little earlier than planned. The spaceman slept 
seundly for about 9 hours. During sleep the spaceman's 


pulse rate was 50-56. 


In the morning on the 146th of June comrade Bykovskii 
woke up at a set time. He is feeling excellently. Having 
contacted the Earth and informing, that everything aboard 
the Vostok-5 is in order, the spaceman began carrying out 
the program of the third day of the flight beginning with 


morning exercises and breakfast. 


In a joint flight. 


The flirht of spaceship tyostore5", piloted by 
Valerii Bykovskii, and of spaceshi; "Vostok=6", piloted by 
a brave daughter of the Sovict peoplo Valentina Yereshkovo, 


continues. 
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goon after the orbital insertion sprcechip "VostokeG" 
pessed in the direct vicinity of the spaceship "Vostoke5". 
The first conversction of the cosmonauts with each other took 
place at 13 hours. They have sent 4 joint report to the 
Central Committee of the Communist Party of the Soviet Union 


and to Scviet Government. 


At 15 heurs Moscow time on 16th of June sp:ceship 
satellite “Vostok-5'' completed 33rd revolution. It has been 
in space now for two days and covered over one,million three 
hundred 50 thousand km. Spaceship "Vostok-6" is doing now 
its first hundred thousand km of orbiting. Valentina 


Tereshkova has now been in space for two hours. 


Durin;; the second day of his flight 3ykovskii continued 
prescribed by the program physiological tests and scientific 
research. ‘The spaceman observed surface of the Sarth, horizon, 
cloud cover, Sun, Moon, stars. The condition of spaceman 66 
previously very good. He informs, that his appetite is 


excellent and the mood cheerful. 


In the evening on the 15th of June picture of Spaceman- 
Five Bykovskii was transmitted severiul times on Central television 
and Intervision. The last television session found Bykovskii 


asleep. 


On the 16th oi June at 14 hours the viewers saw for 
the first time transmission from aboard the spaceship “Vostok-6". 
At this time Valentine Tereshkova was conversin;; by radio with 


Earth. She informed, thot che is feeling very well. 
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The conditions in space enbins are maintained within 
the fixed limits. The joint flight of the Sovict coomonauta 


is proceedim, succecefully. 


At 19 hours Moscow time on the 16th of June spaceship 
satellite "Vostok-6" with spacewoman Valentina Tereshkova 


has completed five revolutions around the Earth. 


Comrade Tereshkova feels quite fit. Mean pulse rate 
is 80, respiration 20. Weightlessness does not bother her. 
This was seen on the screens of televisors during the flying 
past of "“Vostok-6" on the second and third revolutions above 


the Soviet Union territory. 


On the first revolution Valentina Tereshkova had her 


breakfast, on the third revolution - lunched. 


Temperature in the cabin of "Vostok-6" - 23.6°, 


relative humidity - 34%, pressure - 770 mm of mercurye 


The Soviet spaceships satellites contine their joint 
flight. At 22 hours on the 16th of June spaceship "Vostok=5" 
completes ite 38th revolution, spaceship "Vostok-6"" - seventh 
revolution. On 16th of Junc orbital parameters of "Vostoke5" 
are as follows: altitude at perigee 168.4 km, altitude at 


apogee = 208.3 km, orbital period - 88.06 min. 


The orbitul parameters of "Vostok-6" according to 
verified data are the following: altitude at perigee 181 ka, 


at apogee - 231 km, orbital period¢ - 58.3 min. 
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Both Valerii Bykovskii and Valentina Tereshkovoa feel 
vell. all. the systems of "Vostok-5" and "Vostok=-6" function 
normally. Temperature in the cabin of "Vostok-5" « 16°C, 
pressure - 780 mm of mezcury, relative humidity 60%. For 


"Yostok-6" respectively - 20°c, 754 mm and 34%. 


During <ne of the television sessions Valerii 
Bykovskii, releasing from the harness, floated around the 
space cabin. His lunch coincided vith another TV session. 
The viewers could observe him eating and drinking. The 
lunch menu included roast veal, white bread, sweet fresh 


cheese, black-currant juice and vitamin lozenges. 


Due to the fact, that Bykovskii and Tereshkova 
took-off at different times - at 15 hours and 12 hours 
30 minutes respectively, the time table of their working 
day also differs by about two hours. At the moment of 
this communic::tion issue Valentina Sereshkova is finishing 
dinner and getting ready for sleev», whereas Valerii Bykovakii 
will dine only at 24 hours. Tomorrow a new working day 


awaits them both. 


"Pravda", 17 June 1963. 
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TASS COMMUNIZUE SHE PROLONGED JOINT FLIGHT OF 
SPACESHIPS “VOSTOK=-5" AND "VOSTOK=-6" CONTINURS. 


A new day has begun of the joint flight of the 
Soviet cosmonauts Valerii Bykovskii and Valentina 
Tereshkova. At 8 hours in the morning Moscow time on 
the 17th of June spaceship "Vostok-5" completed over 
44 revolutions around the Earth, spaceship "Vostok-5" < 


over 13 revolutions. 


Valentina Tereshkova woke up today at 6 hours 
10 minutes in the morning, got in touch with the Earth 
and informed, that she slept well, feeling perfectly fit. 
The checking of pulse, which was continuous during her 
sleep by means of telemetry, shows, that the sleep was 


sound pulse rate 52-54, 


Valerii Bykovskii woke up at 7.30 in the morning 
in good mood and feeling well. His pulse rate during 
sleep - 46-50. Both began their day with physical 
exercises before proceeding with implementation of the 


flight program. 


All systems of both the spaceships operate normally, 


fixed hygienic conditions are maintained in space cabins. 


The fourth space day begun for Valerii Bykovokii 


and second space day of Valentina Tereshkova. 


On the 17th of June in the morning both the 
cosmonauts had a long radio-conmunication with Earth. 
They reported on the working of the spaceohips systems, 
reading of control instruments on temperature, presoure 
ana air composition in the cabins. From the Earth a 
number of technical instructions were transmitted on 


the most expedient working conditions of individua? systems. 


The cosmonauts continue punctually to implement the 
flight program and give detailed descriptions of their 


well-being end impressions, connected with the space flight. 


On .>commendation from the Earth the coamonauts 
reduced the air temperature in the space cabins. Now 
the temperature in the cabin cf "Vostok-5" is 15°C, 
"Vostok-6" = 18°C. The analysis of the cosmonauts reports 
and telemetry data shows, that the systems of both the 


spaceships function efficiently. 


Valerii Bykovskii and Valentina Tereshkova maintain 


radio-contact with each other. 


At 15 hours Moscow time on the 17th of June spaceship 
"Vostok=e5", piloted by Uykovskii conplcted during the three 
days of space flight 49 revolutions around the Barth, covering 
distance of over two million km. The joint flight of spaceships 
"Yogtok=5" and "Vostok=-6" ic continuing over 26 hours. During 


this time Valentina Tereshkove on spaceship "Voctok-6" orbited 


the Globe 18 times. 
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At 15 houro on the 17th of June orbital parametern 
of "Vostok-5" composeds altitude u* perigeo = 165 km, at 
upogee = 202 km, orbital period = 88.0 min. Orbital 
parameters of spaceship “Vootoke6": nititude at peri 2 - 


177 km, at apogee - 225 km, orbital period - 88.2 min. 


From the verified data of the flight path of 
spaceships "Vostok-5" and "Vostok-6", minimum distance 
between them on the first revolution of the joint flight 


was about 5 km. 


During the past 24 hours the cosmonauts, besides 
the scientific research, conducted a two-way radio-~ 
communication. The contact between the spaceships is 


quite reliable. 


~ 


During the first day of her flight Valentina 
Tereshkova transmitted greetings to the people vf China, 
Latin America, heroic women of Cuba, people of USA and 
Australie. The cosmonauts feel cheerful and in the mood 
for work. Their appetite and sleep are good. Pulse rate 
of Valentina Tereshkova - 68, respiration rate - 18; of 
Valerii Bykovskii puls. - 60, respiration rate - 15. All 
the systems of spaceships "Vostoke5" and "Vostok-e6" operate 
normally. Pressure, temperature, humidity and air compsoition 


in space cabins are within tne nora. 
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Fourth working day uf Velerili Bykevskid in space 
isc coming to a clone. Cosmonaute3Six Valentina Ternashkova 
completed program of tho second day of the flight. At 22 
hours Moscow time on the 17t of June opaceship satellite 
"Vostoke5" was completing 54th revolution around the Earth. 
The spaceship of Valentina Tereshkova "Vostok-6"" at this time, 
having covered in space about 900 thousand km, was making 


23rd revolution. 


The cosmonauts feel fit, they became fully adapted 
to working conditions in space and carried out today a 
large volume of scientific observations in total conformity 


with the programs. 


Valerii Bykovskii and Valentina Tereshkova inform 
each other on the progress of flight. They exchange information 
on the working of equipment and the systems of spaceships, as 
well as information, received from the Earth. During their 
flight they regularly communicate with Earth. The quality 


of space communication is excellent. 


The telemeasurements data confirm, that all is in 
order oboard the spaceships. Pressure, temperature, humidity 


and air composition in space cabin: are normal. 
The joint space flicht of Soviet spaceships continues. 


"Pravda", 18 June 1963. 
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GREETINGS FRCW ABOALD ‘THE SLACK SHIPS. 


SR a NEN NE ITE PT TEED) 


At tho moment of "Vostok-e6" pagoing above the 
territory of the Soviet Union, Valentino Toereohkova 


greeted Lenin's komsomol. 


“Warmcet segards from spuce to the Lenin's Communist 


Youth, in the ranks of which I grew up" - gays the radiogram. 


"Hearty greetin:-s to the peoples of Asia" - was the 
radio-message of Valentina Tereshkova from aboard the 
spaceship "Vostok=-6", when it was passing above the Asian 


continent. 


While flying above China, Valentina Tereshkova sent 


the following radio-gram: 


"Being above your country, I send warmest regards from 
aboard the Soviet spaceship "Vostok-6" to multimillion people 


of China", 


While flying above the American continent, Valentina 
Tereshkova directed the followin;; radiograms from aboard the 


spaceshiy "Vostok-6": 


“Peace and happiness to the peoples of Lutin Americi. 
Sincere regards to heroic people of Cuba, glorious Cuban women. 


Best wiuhes for peace and happiness to the people of 


United States of America". 
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Flying above the 3eandinevian peninoula, Valentina 
Tereahkova direeted the followin: radiogram from ebourd 


the spaceship setollite "Vootok=-6"3 


"Warmeot grectinge to the people of Scandinavian 


countrion". 


Cosmonauts Vulentine Tereshkova and Valerii Mykovokii 
jointly addressed the nations of the world from aboard their 
spaceships. Their message from space says: “We wish all 


nutions on Earth a stable peace and happiness". 
"Pravda", 18 Sune 1963. 


TASS COMMUNIQUE THE UNPARALLED FLIGHT OF SOVIET SPACESHIPS CONTINUES. 


This is the third day ot the joint space flight of 


Valerii Bykovskii and Valentina Tereshkove. 


By 8 o'clock in the morning on the 18th of June spaceship 
"Voatok=-5" completed 60, and the spaceship "Vostok-6" = 29 
revolutions nround the Earthe By this time "Vostok-6" has 


covered in space one million 200 thousand km. 


At night the cosmonauts were asleep. Their sleep 


lasted for 7? hourse 


The working day of Cosmonaut-Six Valentina Tereshkova 
begun at 5 hours 50 minutes Moscow time. Valerii Sykovskii 
woke vw at about 7 o'clock. ‘they reported to the Earth on the 
normel procedure of flight, cood performance of all the oystems 


and about thcir own well-being. 
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Data of tolemetric checking prove, that «11 the 
systems of “"Vantoke5" and "Voatokeb" aro in food working 
order, The reeordings of different paramoters, charact«.rining 
the state of the cosmonauts and received during the night, 
were processed. The deceding results chew, that the sleep 
of both the cosmonauts was cound and restful. Pulse rate 


of Valerii Bykovekii was 45-52, of Vulentina Tereshkova = $26. 


Pressure, temperature and air composition of the 


cabins ure maintained automatically. 


An axtensive network of measuring c: nice. continuously 
follows the course of the flight. Besides the telemetric 
information of the working cf systems anu the state of the 
cosmonau - ihe Coordination centre regularly receives data 
of orbital meacurements. From these dota, processed on 
electronic computers, the changes are checked of the orbital 


parameters. 


Phe Soviet cpaceships "Vostok-5"" and "Vostok=6" 


continue their flight. 


At the end of the fourth day of ite flight, at 15 
hours Moscow time on the 18th of June, spaceship "Vostok-5" 
orbited the Earth for the 66th time, having covered distance 
of over 2.6 millions km. Its orbital period is 87.8 min; 


altitude at perigee 159 km, at apogee - 193 km. 
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Valerii Hykoveskii has been in flight now for 96 heurs. 
This already exceeds the time of Andriyan Nikolaev's space 


flight on '"Vostek=3". 


During the four past days a large amount was carried 
out aboard "Yostok-5" of scientific research. special experiments, 
vestibular and physiolojical tests, observations of Exrth surface, 


its cloud cover, stars, Moon. 


Important data were obtained on the possibility of 
establishing direct radio-communications in short and 


ultrashort wave bands. 


The faultless performance of the numberous devices 
and systems of the spaceship "Vostoke5" during the four days 


prove their high reliability. 


For the spaceship "Vostok=6", piloted by Valentina 
fTereshkova, it is the third day in the orbit. Its orbital 


period is 68.1 min; altitude at perigee 174 km, at apogee 218 km. 


Having completed 34th revolution around the Barth and 
covering over 1.4 million km in space, the brave Soviet cirl- 
cosmonaut on spaceship "Vostok=6" has one and a half times 


excended the space flight of American spaceman Coopere 


Valentina Tereshkova, just as Valerii Sykovskii, 
carries out in space a large amount of research. All the 


systems and equipment of opaceship “Voatok-6"" operate normally. 
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The conditions maintiined in space cabine are the 


most suitable for work ond rest of the cosmonauts. 
Both the cosmonauts feel perfectly fit. 
The flight continues. 


Gn the 18th of June on board of spaceships "Vostok-5" 
and "Yostok-6" a greeting was transmitted to Valerii Bykovskii 
and Valentina Tereshkova from the Plenary Session of the 
Central Committee of CPSU opened in Moscow. The cosmonauts 
in reply radiogram thanked the participants in the Plenary 


Session for their kind regards. 


At 14 hours 34 minutes a telegram was tranemitted 
aboard the "Vostok-5", that the Central Committee has 
examined the application of Bykovskii about his admission 


into CPSU and decided to admit him as a member of CPSU. 


In the answering rudiogram the cosmonaut assured 
the Central Committee, that he will justify the trust, 


shown to him. 


At 22 hours on the 18th of June the spaceship "Vostok=5" 
was in its 71st revolution around the Earth, havin;; covered 
about 3 million km in space. This distance has not as yet 
been flown by any of the spacemen. Valerii Bykovskii is 
successfully coping with the flight program and feels quite 


fit; his pulse is 60-68, reapiration - 16=18. 
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Spaceship satellite "Vostok-6", piloted by Valentina 
Tereshkova, was at 22 hours on the 18th of June in its 40th 
revolution around the Globe. The daily working program in 


flicht has been completed. 


Soon Valentina Tereshkova will lay down to sleep. The 
Cosmonaut-Six is feeling well; her pulse is 64-76, respiration - 


18-20. 


All systems aboard the spaceship-satellites operate 
normally. Temperature, pressure and humidity in the cabins 


are maintained within the preset limits. 


An efficient working have shown the numerous ground 
centres of communication, flight control and reception of 
information from aboard the spaceships. The received data 


were immediately processed. 


The third day of the joint space flight is coming 


to a close. 
"Provda", 19 June 1963. 
TASS COMMUNIQUE SPACESHIPS LANDED AT THE SAME LATITUDE: 


The joint space flight of the spnceship satellite 
"Vostok=6", piloted by the first in the world spacewoman 
citizen of USSR Valentina Vladimirovna Tereshkova, and 
spaceship satellite "Vostok-5", piloted by spaceman citizen 
of UsSk Bykovskii Valerii Fedorovich, has been succeasfully 


completed. 
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In accordance with the joint flight program spaceships 
'tV¥ogtok-6"' and "Vostok-5" landed on the 19th of June in 


prescribed areas of the Soviet Union. 


Spaceship "Vostok-€" landed at the calculated 49th 
revolution at 11 hour:; 20 minutes Moscow time 620 km north- 


east of the Karaganda town. 


Spaceship "Vostok-5" landed in the calculated 82nd 
revolution at 14 hours 06 minutes 540 km northewest of 


Karaganda. 


In accordance with calculations both the spaceahips 


landed at the same latitude - 53°. 


At landing places the heroes were met by groups 
responsible for landing, friends, doctors, journalists and 


sport commissars. 


The cosmonauts Valentina Tereshkova and Valerii 


Bykovskii feel quite fit. 


“Pravda't, 20 June 1963. 
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TO COMMUNIST PARTY AND PEOPLE OF THE SOVIET UNION: 
f0_PSOPLE AND GOVERNMENTS OF ALL COUNTRIES: 


TO THE WHOLE PROGRESSIVE MANKIND: 


Address of the Central Committee of CPSU, Presidium of 


the Supreme Council USSR and of the Government of the 
Soviet Union. 


Another great space epic has been crowned with a 
brilliant success. The heroic Soviet cosmonauts Bykovskii 
Valerii Fedorovich and Tereshkova Valentina Vladimirovna 
have accomplished on marvelous spaceships satellites "Vostok-5" 
and "Vostok-6" a many-days joint space flights and have safely ~ 
landed on the territory of our Motherland - Union of the 


Soviet Socialist Republics. 


Placed into orbit on the 14th of June apaceship 
gatellite "Vostok-5", piloted by valiant son of the Soviet 
people communist comrade Rykuvskii, hes during 119 hours 
orbited the Globe 81 times and covered a distance of over 


3 million 300 thousand km. 


On the second day in space of the spaceship "Vostek-5", 
another spaceship was placed into orbit on the 16th of June 
1963 = "Vostok-6", piloted by heroic daughter of the Soviet 


people, communist comrade Tereshkova. 


"Yostok-6" during 71 hours has orbited our planet 


48 times and covered a distance of about 2 million km. 
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This outstanding space flight has extended the 
limits of our knowledge of the Universe, hos proved 
once more the reliability and perfection of our spacee 
ships, created by the talented Soviet scientists, 
designers, engineers, technicians and workers. The 
unparalled duration of being a man in space has enriched 
the science with new data, which are invaluable for the 
forthcoming flights into distant spaces of the Universe, 
for further development of science and technique. The 
new prolonged joint flight in space of spacehip=satellites 
"Vostok-5" and "Vostok-6" is a glorious victory of labour, 
thought and mind of the Soviet man - initiator of the 
space era, a collosal breakthrough. This daring flight 
of the Soviet people into space, lie all the preceding 
flights, is a living embodiment of titanic power, talent 
power, talent and genius of the Soviet people, a brilliant 
demonstration of the advantages of the Soviet socialist 
order. Today's majestic victory, gained in the struggle 
for the mastery of space, is an example of unyaralled 
courage and daring of Soviet people, brought up by our 
Communist Party, inspired by alleconquering ideas of 


Marxism-Leninisn. 


The Soviet social order called into life the powerful 
forces of people, raised it to great accomplishments. In 
achievements of Soviet economicc, in the impetous upward 
flight of technology, in successful economic competition 


with capitalism, in the crowth of a new man - in all that 
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is great and beautiful, which is created on our earth, 
we and all our friends abroad see triumph of the Marxe- 


Lenin ideas, triumph of socialist order. 


Progressively further and deeper penetrates into 
space secrets the creative thought of the Soviet man, 
distant planets and stars become progressively nearer. 
Every new route, paved by Soviet people into space, is 
a brilliant proof, that the Soviet science and technique 
firmly hold their forward position, won by the Soviet 
people in the struggle for conquering the outer space 


for peaceful purpose. 


In this joyful and solemn hour Soviet people with 

a feeling of creat pride and admiration recall, that it 
is our countrymen, who were the first to penetrate into 
space distances, that the dawn of the space era began on 
our Earth. Soviet Union was the first to place into 
orbit the artificial Earth satellite, was the first to 
deliver a USSR pennant to the Moon, first to send into 
space the spaceship satellite with animals, first to send 
aman along the untrodden spaceways and attained great 
victories, which are applauded by the whole progressive 


mankind. 


Today into the glorious chronicle of heroic mastering 
of space next to the names of Yurii Gagarin, Herman Titov, 
Andriyan Nikolaev and Pavel Popovich the Soviet people have 
written in new names,in gold letters = Valerii Bykovskii and 


Valentina Tereshkova. 
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The successfully completed prelenged joint space 
flight is remakrable by the fact, that the commander of 
the spaceship satellite "Vostok-6" was the heroic daughter 
of our Motherland, citizen of the Union of Soviet Socialist 
Republics, first in the world spacewoman comrade Tereshkova 
Valentina Vladimirovna. The feat of comrade Tereshkova 
multiplied the great glory of the Soviet woman - indefatigable 
workers, active fighters for the peace and happiness of 


nations, builders of communism. 


The glorious son and daughter of our Motherland 
comrades Bykovskii and Tereshkova have shown true heroism 
and faultless skill of cosmonauts, valiantly and fearlessly 
led their marv2lous spaceships along the cosmic routes. The 
Communist Party and Soviet people are proud of you, dear 


comrades Bykovskii and Tereshkova$ 


Pilots cosmonauts, scientists, designers, engineers, 
technicians and workers, all those who participate in con- 
struction of magnificent spaceships satellites and in the 
accomplishment of the many-days space flights, fruitfully 
labored for success of these composite flights, have carried 


out with honor their duty to Motherlund. 


Less than six years have passed since the launching 
in the Soviet Union of the firct artificial Barth satellite, 
but what a great progress our country has made in the masterins 


of space. All achievements of the Soviet Union and its heroic 
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people in the sphere of opace research and conquest serve 
the progress of mankind, the creat cause of peace on Errth. 
Our redestar spaceships fly above the Sarth as messengers 
of peace, as embodiment of the peaceful striving of the 


Soviet people = builders of communiem. 


We appeal to the Governments of all the countries, 
to all the peoples of our planet to stop the armament race, 
to implement general and total disarmament, to struggle 
persistently for the cause of peace in the world. Let the 
greatest achievements of the human genius and scientific 


discoveries serve the noble cause of peace. 


Soviet people by its heroic labor raises the shining 
building of communism, indefatigably strenghtens the might 
of its socialist power. In unbounded spaces of our Motherland 
the persistent constructive labor of the millions of the new 
world builders is in full swing. The feat of courareous 
pilots cosmonauts comrades 3ykovskii and Tereshkova inspires 


the Soviet people to new victories in the building of cummunian. 


Glory to the Soviet people - builders of communism! 


Glory to heroic conquerors of space! 


Forward, to the triumph of peace and prorresst 


Central Committee of Presidium of the Supreme Council of 
CPSU Council of USSR Ministers 


of USSR. 


An Outstanding Contributi... to Universal Science. 


To scientisto and designers, engineeps, technicians 
and workers, to oll groups and organizations, participating 
in the accomplishment of prolonged joint space flight of 
"Vostok-5" and "Vostok-6"'. 

To Soviet pilot cosmonauts comrade Bykovskii, «omrade 


Tereshkovae 


Dear cornrades! 
Dear countrymen and countrywomenj 
During these days another glorious paye has been written 


in the history of space mastering, a new important step made 


in uncovering by a man of the mysteries of the universe. 


A especial joy and pride is roused in the Soviet people 
by the fact, that this time also the prolonged joint flight 
in difficult conditions was accomplished on spaceships 
"Vostok-5" and "Vostok-6"" by citizens of the Union of Soviet 
Socialist Republics comrade Bykovskii Valerii Fedorovich and 


com*ade Tereshkova Valentina Vladimirovna. 


Unparalleled in its significance is the feat of nilotea 
cosmonauts Valerii Bykovskii and Valentina Tereshkovae In 
the prolonged joint flight the cosmonauts carried out an 


extensive program of scientific research, new contribution 
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was made into the treasury of the world's science and 
culture. ‘he mankind will always recall with pride the names 
of Yurii Gagarin, Herman Titov, Andriyan Nikolaev, Pavel 
Popovich, Valerii Bykovskii and the first in the world woman- 


cosmonaut Valentina Tereshkovae 


Wholesheartedly we congratulate you dear comrades Bykovskii 
an? Tereshkova with successful completion of a new joint space 
flight. The Motherland is pround of your great feat, which has 
multiplied the fame of the Soviet people and enriched the 


eciencee 


The spaceships satvilites "Vostok-5" and '"Vostok-6", 
created by our scientigts, designers, engineers, technicians 
and workers, have successfully passed every test in the most 
difficult contitions of space flight. Throughout the whole 
flight the equipment of "Vostok=-5" and "Vostok-6" performed 


efficiently and unfailingly. 


In unparalleled feat of comiades Bykc~ 3kii and Tereshkova 
the genius was manifested with a new force of the Soviet people 
people-fighter, people-worker. ‘The whole world has become once 
more convinced of inexhaustible advantarer of socialist order 
over the capitalist, the might and greatness has been demonstrated 


of our Motherland = Union of the Soviet Socialist Republics. 
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Central Committee of the Communint Party of the Soviet 
Union, Presidium of the Supreme Council of USSR and the 
Council of Ninisters USsuR warmly congratulate scientinta, 
designers, enmineers, technicians, workers, medical personnol= 
all, who participated in construction of spaceships satellites 
"Vostok-5"" and '"Vostok-6", in preparation and successful 


accomplishment of the joint space flicht. 


Glory to Soviet scientists, designers, engineers, 


technicians and workers = creators of marvelous spaceships! 


Glory to valiant Soviet cosmonauts! 

Glory to heroic Soviet people - builder of Communiams 

Glory to the Communist Party of the Soviet Union - 
inspirer and organizer of all the victories of the soviet 
people! 


Forward, to the victory of communisml 


Central Committee Presidium of the Council of 
of CPSU Supreme Council Ninisters 
of the USSR UsSR 


"Pravda", 20th June, 1963. 


Tass Communique Program Fully Implemented. 


The joint flight of spaceships satellites "Vostok=e5" and 


"Vostok=-6" is successfully completed. 
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The opaceship "Vontok=-5", piloted by Vere Bykovekil, 
took-off on the 14th of June at 15 houro Moocow time ani, 
in accordance with the program, after a five-day apace 
flight, landed on the 19th *f June at 14 hours 06 min in 
prescribed area on the territory of the soviet Unione The 
spaceship "Vostok-5" was over 119 hours in flicht, made over 
81 revolutions around the earth and covered a distance of 


over 3 million 300 thousand km. 


The spaceship "Vostok-6", piloted by the first in the 
world woman-cosmonaut V. Tereshkova, took off on the 16th of 
June at 12 hours 30 minutes. In accordance with the set 
problems launching of "Vostok-6" was implemented during the 


orbiting of spaceship "Vostok-5"'. 


According to program the joint flight of spaceships 
satellites continued for about three days and was successfully 
completed on the 19th of June. The spaceship "Vostok-6" landed 
at 11 hours 20 minutes in prescribed ara on the territory of 
the Soviet Union. fhe spaceship was in flight for 71 hours, 
having completed during this time over 48 revolutions around the 


earth anc covering a distance of about 2 million kn. 


During the flight the ccenonauts controlled the spaceships, 
checked performance of the systems, conducted revearch and 


observations of earth surface, cloud cover of the earth, 
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obcervationsa of the oun, moon and starn. Thraughout the 
flight they regularly carried out physiological, vaentibular 
and paychologicnal tertes and opeclal exercioes in conditiona 


of weichtlesanesoe 


A reliable two-way radioecomnmunication way maintained 
between "Vostok-5"" and "Vostok-6". During the flight the 
cosmonauts exchanged results of observationse Radio-vcontact 


of spaceships was quite viable. 


All the systems of the spaceships, as vell as the ground 
stations of flight control functioned faultless:... ‘he 
reliable performance of telemetric und television equipment 
enabled to keep up constant checking of the state of the 
cosmonauts and performance cf the systems. The ground 
measuring complex provided measurements and timely processing 


of data on the flight trajectory of spaceships. 


The descent and landing systems of the spaceships 


performed efficiently and coordinately. 


The telemetric data of medical checking and visual TV 
observations of the stat> of the cusmonouts, conducted throurhout 
the flight, have shown, that the cosmonauts 3ykovskii and 
Tereshkova stood well the orbital insertion, the many-days 
space flight and return to earthe After the space fliht 


and Jaading tuth the cosmonauts feel quite fite at present 


aH de 


they are rerting an® ce undergoing medical examination. 


The extensive program of space research is fully 
implcmented. New valuable data were obtained on the effect 
of various factors in prolonged space flight on the organism 
of aman and woman. «xtensive medico-biological investigations 
heave been conducted. Considerable actual material was obtained, 
required for further improvement of the systems in piloted 


spaceships. 


The joint flight of comrates Bykovskii and Tereshkova is 
a new contribution to the cause of peaceful mastering of the 
outer space, once again indicates high level of achievements 
in the national science and technique and neroism of the Soviet 


people. 


"Pravda, 20th June, 19636 


Decree of the Presidium of supreme Council of USSR 
on Vonferting ‘Title Hero of the Soviet Union to 


Pilot Cosmonaut Comrade Bykovskii VF. 

For accomplishment of prolonged space flight on spaceship 
satellite "Vostok-5" to confer the title Hero of the Soviet 
Union with award of the Order of Lenin and medal ‘Gold Star" 


to pilot cosmonaut comrade Bykovsekii Valerii Fedoroviche 


L. Brezhnev 
Chairman of the Presidium of the supreme 
Council, USSR 
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Me. Gevrgadze 
Secretary Presidium of the Supreme Council 
of USSR. 


Moskva, Kremlin, 22nd June, 1963. 


Decree of the Presidium of Supreme Council of 
USSR on Conferfing Title "Pilot Cosmonaut USSR" 


= on Comrade Bykovskii V.F. 


For accomplishing a prolonged space flight on spaceship 
satellite "Vostok=-5" to confer title "Pilot-cosmonaut of 


USSR"' on the citizen of Soviet Union comrade Bykovskii V.F. 


Le. Brezhnev 
Chairman Presidium of the supreme Council 
of USSR. 


M. Georgadze 
Secretary Presidium of the Supreme Council 
of UssR. 


Moscow, Kremline 22nd June, 1963. 


Decree of the Presidium of the Supreme Council of 
USSR on Confering the Title Hero of the Soviet 
Union on Pilot Cosmonaut Comrade Tereshkova V.V. 


For accomplishing: a prolonged flight on spaceship 
satellite "Vostok=-6" to confer the title "Hero of the soviet 
Union" and eward of the Order of Lenin and medal "Gold Star" 


to first in the world woman cosmonavt comrade Tereshkova 
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Valentina Vladimirovna and to erect a bronze bust of the 


Hero in the city of Moscow. 


Le. Brezhnev 
Chairman Presidium of the Supreme 


Council of USSR. 


M. Georgadze 
Secretary Presidium of the Supreme 
Council of USSR. 


Moscow, Kremlin, 22nd June, 1963. 


Decree of the Presidium of the Supreme Council of 

USSR on Conferring the Title "Pilot-Cosmonaut 

USSR" on Comrade Tereshkcva V.Ve 

For accomplishment of prolonged flight on spaceship 
satellite "Vostok-6" to confer the title "Pilot-Cosmonaut 


USSR" on the citizen of Soviet Union comrade Tereshkova V.V. 


L. Brezhnev 
Chairman Presidium Supreme Council 
of USSR 

M. Georgadze 
Secretary Presidium Supreme Council 


of USSR 
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Moscow, Kremlin. 22nd June, 19636 
"Pravda", 23rd June, 1963-6 

Press-Conference on the Successful Flight of 

Spaceship "Vostok-5" and "Vostok-6". 

The Assembly Hall of the Moscow State University, where 
the press-conference is being held, is overful. There are 
correspondents of Soviet and foreign newspapers, radio and 
television. Present also foreign diplomats, staticned in 


Moscowe 


In presidium jointly with cosmonauts are the outstanding 
Soviet scientists. They are entitled, just as the cosmonauts, 
to the laurels of the new brilliant victo>y of the Soviet 


peoples 
The press-conference is inaugurated by MeV. Keldysh, 
President of the Academy of Sciences USSR. 


Decisive step to Mastering the Secrets of the 
Stellar Worlds. Address of MeVe Keldysh. 


Dear Comrades, gentlemen! 


On the 14th of June, 1963 began the unparalleled space 
flight of the spaceship-satellite "Vostok-5", piloted by the 


USSR citizen Lt. Col. Valerii Fedorovich Bykovskii. 


On the 16th of June, 1963 spaceship satellite "Vosbtok-6" 
was placed into the earth orbit, piloted by the first in the 


world woman cosmonaut Valentina Vindimirovna Tereshkova. 
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fhe unequalled feat, accomplished by Valentina 
Tereshkova and Valerii Bykovskii, once more demonstrated to 
the world the fearlessness and courage of the Soviet people, 
the grandeur of the concept of the Soviet scientists and 
their capacity to make this concept an actuality. The world 
have seen with their own eyes, that a woman equally with man 
is capable of creating miracles not only on earth, but also 


in space. 


In the Soviet country, where from the start a full 
equality was established of men and women, there are well-known 
names of women, who made marvelous discoveries in ecience, had 
notable achievements in art, who accomplished heroic feats in 


labor, became notable statesmene 


In our epoch space flights rivet the attention of the 
whole world. The first woman, who accomplished a space flight, 
is a citizeness of the Soviet Union Valentina Tereshkovae The 
flight program of Valentina Tereshkova was estimated for one 
day with possible continuation upto three days. As we know, 
Valentina Tereshkova implemented the maximum program, having 
retained her efficiency and showing courace, worthy of a Soviet 
woman. Her stellar trip lasted 71 hours, she completed 48 
revolutions around the earth and covered during this time 


about two million kme 
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The flight of Valerii Bykovskii lasted 119 hours. During 
this time he covered a distance of over three million three 
hundred thousand km. To Valerii Bykovskii belongs the record 
in distance and duration of space flight. The distance and 
duration attained in this flight proves the enormous progress 
of the Soviet rocket-construction, based on the achievement of 


the whole Soviet science and technique. 


Firmly retained by the Soviet Union the priority in the 
sphere of mastering the outer space is the result not only of 
the mighty industrial base, perfect technique, stperiority in 
a number of leading branches of science, but is also the result 
of the greatness of ideas inspiring Soviet people - idea of 


constructive labor for the good of progress and general peacee 


By constructing the best in the world spaceships, laying 
down the space routes, step-by-step learning the secrets of 
the Universe, the Soviet people are convinced, that their 
contribution to the cauce of science is simultaneously 


contribution to the cause of the general peacee 


In the appeal, published recently in connection with the 
flights of Valerii Bykovskii und Valentina Tereshkova, of the 
Central Committee of CPSU, Presidium of the supreme Council 


of UssR and the Council of !linisters UssR, to nations and 


oe 


Governments of all countries and to the whole provressive 


mankind it is again emphasized, that the Soviet space research 
serves only peacefvl purpose, that the flights of our spaceships 
satellites are the embodiment of peaceful aspirations of the 


Soviet people = builders of communism. 


The new outstanding achievements in the sphere of space 
flights prove the high constructive perfection of spaceships 
"Vostok=-5" and "VYostok=-6", abroad which all the conditions 
were created for a long safe man-inespace flight, for a safe 
landing in prescribed area, for the conduct of a serious 


research in spacee 


The flights of space pioneers Yu. A. Gagarin and G.S. Titova, 
first in the world group flight of A.G. Nikolaev and P.R. Popovich 
open out not only the prospects of prolonged space flights, but 
also make it possible to conduct space researche A number of 
valuable scientific investigations were implemented on spaceships 
satellites "Vostok-5"' and '"'Vostok-6". With each new manned 
space flight the sphere of research gets expanded, the nossibility 
opens out for such investigations, as the study of the Sun in 
various regions of the spectrum, extra-atmospheric photographing 
of stars and constellations, observation of the enrth's cloud 
cover, optical properties study of the earth's atmosphere, srowth 


study of living forms in conditions of weightle: cness, as well as 
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the atudy of a number of othor phenomena. 


Spaceships "Vostok", which for the first time made it 
possible for a man to accomplish space flight, are the prototype 
of the future liners for vrolonged space travel, interplanetary 
orbital stations, scientific laboratcries with people in space, 


in which the scientists will continue the study of the universee 


The achievements of radioeelectronics made possible the 
direct transmission of the cosmonauts TV picture from space to 
the screens of our televisions, a continuous radio~telephone 
contact was established with the spucemen. ‘The spaceman could 
at his own discretion maintain in space cabin the required 
temperature, easily control the ship, leave his seat and float 
in conditions of weightlessness unusual for a mane It may be 
said, that the whole flight of Valerii Bykovskii and Valentina 
Tereshkova, from takeoff till the landing, proceeded in 
accordance with exactly planned programe “his is due to enoromous 
number of scientists designers, workers, who prepared and 
launched the apaceships "Vostok-5" and "Vostok-6", this is 
due to our space heroes - Valentina Tereshkovwn ond Valerii 


Bykovskiie 


However, fantastic it may be, but the mankind has made a 


most decisive step toward the mactering of secrcts uf the 


fi5. 
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stellar worlds, toward rcaching the planets of the solar 
Svatem.e The Soviet spacemen Yue A. Gagarin, G.S. Titova, 

A.Ge Nikolaev, P Re Popovich, V.F. Bykovskii, VV. Tereshkova 
have laid the first space wayee Our socialist motherland, 
building under the leadershio of Lenin's Party its communistic 
future, is the cradle of all these great achievements, and the 


Soviet people = captains of the first spaceshipse 


Dear Valerii Fedorowich and Valentina Vladimirovnal 
Your historic flight has excited the world's nations, your 
names can be heard throughout the continents. The Party and 
the Government, Soviet people highly value your immortal feat. 
You have been conferred the title of heroes of the Soviet 


Union and Pilots-Cosmonauts of USSRe 


Permit me to welcome you in the name of the Acadeny of 
Sciences, in the names of all the scientists of the Soviet 


Union, from all those assembled in this Hall. 


The Academy of Sciences of the Soviet Union, taking into 
accon1s the outstanding value of your flight to the science, to 
cosmonautics, has awarded to you gold medals, bearing the name 
of our great countryman. outstanding scientist, who formed the 
scientific basis of cosnonautics, Constantin “duardovich 


Tsiolkovskiie 


It is my great pleasure to hand you these medale!s 
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New Technological Problems have been resolved. 
Address of Blagonravow AsAs, Academician. 


Dear comrades, Ladies and Gentlemen! 


Great interest is caused in the world by a new step 
in the extensive mastering of space, accomplished as a 
result of heroic feat of two new Soviet cosmonauts - 


V. Tereshkova and V. Bykovskii. 


In front of our eyes, during a very short period, unfolds 
by seven-mile steps progressively deeper and more precise space 


researche 


During this period the intellect of scientists and 
engineers has accomplished gigantic work, resolving encromous 


amount of scientific and technical problemse 


The new space flight, that of Tereshkova and Bykovskii, 


is a new breakthrough in the mastering of spacée 


I will try in my address to tell of some examples, which 
distinguish the last space flight from the preceding, making, 
however a reserv-tion, that to estimate fully everything new 
provided by this flight to science, will be possible after a 
considerable time, required for processing a large amount of 


material. obtained during this flight. 


Perhape, no where else the characteristic features of 


acience development are so clearly defined as in spac 
researche The true science we assume to be that, which 

aime at the gooc of the human society. But frequently at 

the dawn of development of a new branch of science it is 
impossible to foreese the use, which further development 

of this branch of science may bring to mankind, and only in 
the development process itself cen be clarified ite practical 
applications. Thus it was, for instance, in the development 
history of radio-engineering and electronics. Thus it ia also 


in the apace science. 


The first steps in the apace research were purely in 
pursuit of knowledge, satisfying the thirst for knowing the 
nature, which is inherent in a man, and the investigators, 
perhaps, never thought of any practical purpose. But already 
at present, in spite of the extreme newness of the new 
scientific trend, some ways were found for the practical 
application of the artificial earth satellites for improving 
weather service, for development and improvement of distance 
radio-communication and television on a global scalee We 
cannot say now quite definitely,how many andwhat benefits will 
bring to minkind further development of space research, only 
generally these benefits were outlined by our great countryman 
Kee Toivixovskii, but the fact, that the development of this 
new ephere of science will be moot beneficial for mankind is 


undoubt ful. 


The aecond characteristic feature in tho process of 
acience development is the fact, that each new achievement 
opens out new prospects and new waye for further achievemonts, 
and at the same time the means are being developed for new 
achievements. Undoubtedly, even the present space flight will 
arm the investigators for paving new ways, for setting up new 
problems, same as the experience of previous flights made it 
possible to carry out more perfect and reliable preparation 


for the space flight of Tereshkova and Bykovskii. 


The safety of each space flight depends a lot on the 
estimate of environment in space, dere the flight is to take 
place. Knowledge obtained at present in space physics enables 
to estimate the effect of such factors, as cosmic and solar 
radiation; sufficient knowledge has been accumulated regarding 
density and energy spectrum of meteor showers, of density 
effect on the flight of spaceships of the upper atmospheric 
layers, etc. All this enables to provide the necessary measur:s 
for ensuring the flight and safe return ef cosmonauts to earth. 
The successful completion beth of the present flight and all the 
preceding ones shows with all the manifestness the efficiency of 
measures taken and brilliant resolution of comnosites problems 


for the complete safety of flicghtee 


It should be added, that ensuring the flight of Tereshkova 
and Bykovskii required, for instance, careful observation of 


the solar activity prior to takeoff. The service of netronomical 
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observatories was enlisted for this purpose. By means of 
geophysical rockets investigation was made of the upper 
atmosphere vertical section, which enables to estimate the 


conditions at the current moment. 


I shall mention briefly some differences of the last 


space flight in comp::rison to the others. 


The considerable expansion in the program of medico= 
biological investigations, whioh add to our knowledge of the 
effect of all the flight conditions on human organism, will 
be discussed in the address of V.I. Yazdevskii. I shall only 
mention, shat considerable improvements were made in the life 
support systems, which made it possible for the cosmonauts to 


define their time in space, as the time in “comfort zone". 


The difference in the present flight is also the fact, that, 
if in the previous cases the main attention was concentrated on 
the study of the effect of flight conditions on the human organian, 
in this case it was possible to include in the flight program 
side-by-side with medicobiological investigations e number of 
scientific observations: observations of constellations 
photographing of the sun, photographing the edge of the earth's 
disc at sunrise and sunset, visual and optical observations from 


space of the earth's surfacee 


The cosmonaut VeFe Bykevakii took advanta:n of the 
posnibility to obnorve the spaceship of hia companian to 
determine orientation of his own spaceship in relatien to 


other cosmic objecta. 


In order to chow, how far was the prusent fl’ ght a sew 
step, I shall use, as an example, some changes, made for 
this flight in transmission systems of TV pictures and 


communication systems. 


The namerous TV viewers, who had the possibility to 
follow on their screens many details in behavior of the 
cosmonauts during the flight, can appreciate the improvement 
in quality of TV transmission from tha space. In order to 
make aveilable the ‘'V pictures to the general public, from 
time to time the pictures, received at several reception 
stations, were projected onto transmitting tubes, and the 
amplified signals transmitted along the surrace communication 
lines to Moscow TV center. Next along the radioerelay and 

cable lines the pictures were traneamitted into intervision 
and eurovision systoms. In the development of the TV 
equipment on board a number of difficulties were overcome, 
connected with assuring a good quality of pictures. For 
instance, the problem was resolved of a uniform lighting of 
cabin, so that when the cos..onaut leaves hisseat the lishting 


would not deteriorates automatic adjustment was also attained 
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of the brightness of picture in the case the lighting 
changes, special high-aperture optics were developed. For 
narrowing the width of frequency spectrum in trensmission 

on spaceshipeearth channel, the use was made of lower picture 
frequencye The incoming synchronization signals were 
regenerated at the Moscow TV center, so as to reduce the 


distortions, origination in transmission lines. 


The performar.ce was excellent of communication system 
between the ships, as well as of the ships with earth, both 
on short and ultrashort waves. For the first time duplex 
radio-communication was used on ultrashort waves; filters were 
used in the equipment avroad, which enabled the cosmonauts to 
receive radio-signals from earth with simultaneous operation of 
transmitter on board without any interference. The ground 
uetwork of radio=communication was considerably expanded, and 


this ensured both the quality and long range of transmissione 


The communication between the spaceships was fully 
assured within the range of visibility, i.e. practically at 
a distance of several thousand km. “uring the flight the 
transmission of a very considerable amount of information was 
accomplished; it is enough to point out, that this amount 
exceeded that, transmitted vy Nikolaev and Popovich during 
their flight. The reliable contact with earth was available 


also at the time, when the cosmonaut left his seat, which was 


obtained by the microphones and reproducers heing fitted in 


a way to get wniformity of acoustic field in the cabin. 


The cosmonauts could receive broadcasting stations on 
various wave bands. The reliablity of communication was 
provided both by the duplicuting devices and selection of 
working conditions for radio-details. It may be stated, 
that communication system was excellently operated by our 
radio operators and not for a minute did the cosmonauts 
feel themselves alone, cut-off from earth and from euch other, 
which strengthend their courarse even more, maintained their 


strength and invariably cheerful mood. 


We can be sure, that the next even more distance and more 
conoosite flights of soviet cosmonauts will be in even better 
conditions, since the experience of Tereshkova and Bykovskii 
flightsawill enable to introduce further improveiients in the 
arrangement and equipmert of spaceshipse 

Tribune - Professor Vele Yazdovekiie 


Man in Prolonged Space flirhte Addrese of 


Prof. Velo Yazdovskdgee 


Dear comrades! Ladies and Gentlemen! 


The prolonged joint spa:e flight of Valerii Bykovekii und 


Valentina tereshkova is a brilliant achievement of the soviet 


science and technique. The accomplishment of this flight 
required working out and resolving serious medico-biological 


problems. 


It was preceded by a lot of research work to find the 
best methods for recording physiological functions of a man 
in ;rolonged Plight and improving the conditions of his 
habitation in space cabin. This concept includes hygienic 
conditions of microclimate, questions of personal hygiene, food 
and water, etc. Waturally, preparation for the flight of a 
woman required conducting a number of special scientific 
investigations, specified by the anatemic and physiological 
characteristics of a female organism. In particular, a new 
system was developed for fixing a number of sensors for 
recording respiration and cardiac activity, experiments were 
carried out to define the stability against overstrain in 


relation to physiological cycles in the organisme 


The main scientific problems of medico-biolo;icsl 
investigations in the flight of V.F. Bykovskii and V.V. 
fereshkova on spaceships "Vostok=5" and "Vostok-6" were the 


following: 


- Further study of prolonged effec of space 
factors on the human organism. 
7 study of psycho-physiological possibilities and 


efficieney of a human being in conditions of prolon:'-d 


weightlessness combined with other flight factors. 


- Investigations of female organism reactions to 
effect of space flight conditionse 

- Further study of daily periodicity of the physiological 
processes of a man in space flighte 

- Sffectivity study of celec. n methods and special 
preparation of the cosmonauts. 

- Performance study of the system for medico-biological 
checking of the state of the cosmonauts and microclimate of the 
space cabine 

- ifficiency study in performance of life support 


system and safety means in space flicht. 


The state of the cosmonauts w-.; 2;timated by such methods 
as electrocardiography, seiSnocardiography, pneumography, 
electoencephalography, electro-oculoyraphy, recording of 
galvanic skin reactionse The physiological information was 
transmitted by telemetry, and the pulse rate = additionally 
through a special channel of radio-transmitter "Signal", 


operating continuously. 


The specially developed ways of spacevision in combination 
with radioetelephoae conversations to some extent filled-in the 
space anitime break, which earlier existed between the doctor 
on earth and the crew of spaceships. If methods of the 
scientific checking are analyZed in terms of functional and 


vital systems of the organism, it is possible to say3 


- Cardiac activity was checked from the pulse rate, 
from the structure of electrocardiogram, churacteriging 
dynamics of heart processes, from seiSmoGardiogram, reflecting 
contractability of myocardiume 

- The respiration was estimated from the perimeter 
changes of the chest, shown on recording of the respiratory 
actogram. The r-spiration rate and depth were estimated during 
calm breathing and during the speech articulation. 

- Psychomotor activity of the cosmonauts wae estimated 
from a very wide range of indices, including analysis of special 
tests, verbal reports, movement dynamics, facial expression, 
movements of eyes (from electro-oculorram), appearance of 
changed rhythmicity waves and desynchronization on electroencepha- 
logram and, finally, from dynamics of spontaneous changes of 
resistivity to galvanic current of a man's cutaneous tegmen. 
Checking of radiation, during the flight we conducted, by 


physical and biological dosimeters. 


The total radiation dose during the flight connosed in 


VeF. Bykovskii 35-40 millirad, in VeV. Tereshiova - 25 millirad. 


Since the present information is based on quickly- 
processed data, whereas the whole extensive and corefully 
documented information is not yet mechanically wroce:sed, it la 
not possible to make any broad general conclusionse However, it 


may be said, that careful methedical preparation, high level ~~ 


of technical equipment enabled to obtain highequality valuable 
information through all the planned channels of telemetry and 


systemse 


The pre=takeoff period in VeFe Bykovskii and V.V. Tereshkova 
has shown as usual some quickening of the cardiac cycle. The 
propulsion branch of the flight prior to orbital insertion both 
the cosmonauts stood well and have implemented the planned 


amount of activity. 


Buring the orbital flight V.F. S3ykovskii has carried out 
the total volume of flirht aselerment ond of research. Fo: times 
(on 18th, 34th, 50th and 66th revolutions) he released himself 
from the harness and floated free in the cabin, implementing the 
required volume of worke In conditions of weightlessness he made 
sharp movements and shifting about, conducting vestibular tests 
and did not notice any unpleasant sensations. He noted no disorders 
either in the function of sight analyzer. ood appetite and sound 
Sleep was retained throughout the flight. Physiological functions 


encountered no difficulties. 


The ctate of health of V.F. Bykovskii throughout the flicht 
was excellent and the efficiency was retained at quite a hi¢h 
level. the orbital flight of V.V. Tereshkovwa was planned for 
one day. Satisfactory condition of VeVe Terechkova enndled 


to continue the flight upto three days. ‘Che sleep in flicht 


removed the enotional tension and restored effeciency. With 


great pleasure she curried out physical exercises. Valentina 
Vladimirovna Tereshkova also did not notice disorders of 


visual functione 


The pulse of V.F. Bykovskii varied during the flight 
from 46 to 80, and respiration rate from 12 to 22. Daily 
fluctuation of the cardiac cycle conformed to data, recorded 


in prolonged ground experiments. 


The pulse rate of V.V. Tereshkova varied from 54 to 84. 
Considerable fluctuation of cardiac cycles were noted within 
short intervals, respiration rate varied from 16 to 226 


Overstrain in descent branch both the cosmonauts stood well. 


according to electrocardiopraphy and sedamocardiography 
data, there were no noticeable disorders of cardinc activitye 
No disturbance in vr-spirstion were observed throughout the 


fl ighte 


It should be mentioned, that during the whole flirht 
microclimate parameters in c:bins of"Vostok-5" and "Voatok-6" 
were almost optimum. “enperature varies from 14 to 20°, 
humidity whthin 35-60%, carbon dioxide content = 0.5% at 


normal barometric preacure. 


as a reeult of 4ykovskii and Ttereshkovwa flicht an 


extensive scientific material has been accumulated; it will 


Cdl, we 


require some time for its processing and correlation. 


There is no doubt, that the obtained scientific results 


will be a new large step in the man's mastering of spacee 


Thanks to Creators of Spaceshi. : “/uatok"'! 


Address of V.F. Bykovskogoe 


‘Dear comrades! iedies and Gentlemen! 


I think, that I should tell you about my flicht, about 
the five days in conditions of weightlessness in the space cabin 


of "Vostok-5". 


Thus, we start from the time and the place. It was on 
the day of the 14th of June, 1963 at the cosmodrome Baikonure 
Before taking my place in the spaceship, I warmly said good-bye 
to those, who got me ready and were seeing me off. My mood was 
exalted. It was joyful to re-lize, that I, a member of the 
Komsomol, was entrusted with the creat honor of carrying out a 
difficult assignment. darm parting words are being said. My 
friends and I embraoe. Ny fellow wishes me a happy flight. we 
are friends of long standing, he has a lot in common with me. 
In the past he was also a fighter-pilot, together we hod the 
training for the flight and if he was entrusted with this 


assirpnment, I am sure he could have carried it out successfully. 


Finally - I am in the cabin. I had lived in it and 


everything is quite familiar. At 15 hours loscow time 


"Vostok-5"' took off from the cosmodrome. From this moment 


the count began of the fiveedays flight. 


it is well known, that during the orbital insertion of 
the spaceship the cosmonaut experiences considerable overstraine 
I too have had this experience. what can I say about it? It 
is hard, of course, but a well trained organism can satisfactorily 
stand this overstrain. I can judge it on my self. from my own 
feeling. I cannot say, that I felt good or excellent. But 
satisfactory estimate is quite sufficient in resolving such 
problem, as acceleration upto prescribed velocity within a 


limited time. 


The spaceship entere2 an orbit close to calculated one and 
I felt the weightlessness = unusual for an eartheman, still 
little known to science. The arm muscles felt unusual lightness: 
you raise an arm without effort, take an object in your hand - 
it weighs nothing. One get: used to that, but, ofcourse, not 
at once. «ven if you consider, that one heard about it from 


the cosmonautefriends and have read a lote 


The flight began and my work for five days started. What 


was this work? 


In accordan:e with the fli ht assignment I several times 
orienteJ the spaceship in flight carried out various medical 


tests and observations, observed the earth, horizon, moon, sun, 


filmed horizon, cloud cover, moon and constallations, worked 
with the spaceship's equipment, maintained communication with 
earth and spaceship "Vostok-6", free floated in the cabin, 


and, naturally, took my meals, rested and slept. 


The spaceship gets easily oriented and is stable after 
orientation. The orientation coulc be extomatic, as well as 
manual. In every case the orientation systems operated 


unfailingly. 


All the medico-biological tests and observations were 
carried out by me in accordance with the program. I think, 


that the medicine will set a lot of new and valuable datae 


I would like to say again, how beautiful the earth is 


from the spacel 


Observing the earth, I could see clearly rivers, seas, 
lakes, oceans. The water surface is highly distinct from the 
land. The water in the seas and oceans is of wirious colore 
The curvature of the earth's horizon is clearly noticeable. 
The horizon itself with exit from the earth's shadow has a 
beautiful ranze of colors, with predominince of red shades. 
Roads and towns could be scen on earthe specially clearly 


the towns are seen at nighte 


During the flight I lived and worked accorJing to 


program, composed on earth. I paid a lot of attention to 
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various tests anc experimentse I had my meals four times a 
days The food was the usual, as on the earth. Ny appetite 
was excellent. Sleep sound. On the first day I even wert 

to sleep before time. You can understand all tae excitement 
and impressions, which I hade And by the way, there were a few 
moments in the space also. I had transmitted a routine 
communique, in which, in particular, I said, that I had a 
‘coamic stool. vue to interference in radio-communication the 
operator at control center took instead of "stool" "stuk" 
(knocking). ‘This cause a commotion at the control center. I 
was bombarded with questions: "What hanpened to the ship, 
what is knocking, what kind of knocking: sliding, hissing, 


scrapping, etce'. 


Explanation had to be given, that it was a cosmic stool, 
or simply, that I had used the sanitary arrangement. I reply I 
heard a burst laughter, the comr:des at the center calmed down 


and the work asain took on a calm, busy nature. 


I paid special attention during the flight to physical 
exercisese Besides the usual exercises, carried out by the 
previous cosmonauts, I did chest-expanding exercises with a 
rubber band. Physical exercises assisted in retaining 


efficiency throughout the flight. 


Investigations were also conductei in flisht of rndioe 


communication on line ‘space e~ earth - space" and between the 
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spaceships was insignificant, in our flight it waried in 

all directions quite considerably - from 5 ka te come 

hundreds of km. Never-the-lecs, the contact between 

space-ships was quite stable. Warurally, with the entry 

into orbit of "Chaika", it atonce became more cheerful. 

We exchanged opinions, gave hints to each other on work 

and even sunge Obviously, it will be possible to fly confidently 


and maintain contact between the crews at great distances. 


A marvelous achievement of the Soviet science and technique 
is the direct IV transmissi»n "space - earch". During the TV sess- 
iona I tried to show te the people on earch, what is weight- 
lessness, demonstr: ting it by varinus objects in the space 
cabin. But generally speaking, to know what is weightlessness, 


onehas to fly himself. 


I was specially impressed by the free floating tin i: the 
cabine lo be #Frank, I waited with impatience every time for 
the hour, when I could release from the harness and to float 
around the cabine Unharnessed I implemented various movements, 
floated across to the portholes, odserved the earth. Ver: 
interesting = with a small push you float to the other side. 
When you close your eves it is difficenit to understand in what 
position you are. I will not use the warmest and cincere 
worda to address oir wonlerful desi-ners, scientiats, 


engineers, technitiana and workers, the mind and labor of 
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those who have created our wonderful cpaceships "Vostok". 
How wonderfully well onernate 111 the eyatemcl Full comfort 
is maintoined in the spaceghip, wiieh ancists in rotoining 


high efficiency. 


Such are the general impressions frem the many-days 
flight on spaceship "Vostok-5". I remind, that it beun on 
the 14th of June. During this first day of the flicht, I, 
so to speak, was faniliarizing . myself with conditione, 
unusual for me getting used to them, doing various assignments. 
I must say, that I got used very quickly to conditions of the 
flight. On the second revolution I transmitted a raniogram to 
Moscow, in which I repurted to the Central Committee of the 
Party and the Soviet Government, that the flight is proceedinng 


successfully. 


When the time has come I had my meal and went to sleepe 
= slept so soundly, that, as the saying goes, I could have 
been dragged out by my feete Only there ia no one to do it - 


in the space I am alone. 


My solituce lasted for two dayse 


On the 16th of June I was joined in the cabin of "Vostok=-6" 
by my spaco sister = Valentina Tereshkovae It became more 


cheerful and interesting to flye 


During the flicht I listened to rodio broadcaut, specially 


fron |.oscowe I followed the proceedings of the plenary seauion 
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of the CC CPQUe My drenam for a long time wns to become 

a communint, and I niplied ta the Contrnal Committen with 

a requoct to aimit mo to the membership of “rUUe Slew 

glad I was, when informed that I am a conmunint, that the 
CC of the CPSU has cranted my reuuect! Once senin I thank 


you for the truste 


I do not know, what the telemetric meusurements of 
my pulse have shown, but, frankly speaking, ! was very 
excited at that time. The excitement was of happiness, from 
the warranted feeling of pride. It was exactly with this 
feeling I steped onto the dear soviet land at the end of the 
flicht, when the proram of tne joint space flicht was 
implemented. ‘sith the same feeling of pride for my Motherland, 


for my nation and its accomplishments, that I address you noWe 
Thank you for your attentione 


We were not afraid of Difficulties. 


Addre:is of VeVe Tereshkovae 


Vear comrades’ Ladies and tientlemen’ Friends! 


You can easily imngine the great joy, which I expericnee 
from realization, that I have justified the trust of the Porty 
and Government, friends-cocmoniuts, the whole Soviet reople and 


primarily our glorious Soviet women. 


I am infinitely hapny and proud, that I had the honor 
to complete the heroic labor of a large group of scientists, 


desicrers, and workers. 


In spat> flight, like in the focus of enormous lens, 
are concentrated all the latest achievements of science and 
technique. Uur heroes pilotsecosmonauts Yurii jdacarin, 
German Titov, Andriyan Nikolaev, Pavel Popovich and Valerii 
Bykovskii have already proved, that to our soviet people the 
problems of the space mastering is quite within their power. 
I wished ., very much to prove, that we also, the Soviet 
women can contribute, to the cavse of direct space r-search 


by the flight on spaceship "Vostok-6". 


The unforgetable day of the 16th of June, 1963< ‘he 
preparations are going on for takeoff.All the work is 
efficient, by schedule. Next to me are men and women, my 
friends. They continuously talk of the flight of Velerii 
Bykovskiie I am slirhtly worried, hut after stepr:ing into 
space cabin there was no place for worry. «fficiently and 
conse@utively I check the eyuipment, mnintain continuous 
communicatione From the tone of conversation I feel, that 
everything is in order. Finally tnkeoff, I tried to note 
down everything and to fix my sensations, my freling, 


observationBe 
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After the insertion of the spaceship into orbit, I 
begun inplementing the flirht acsignment. The flight of 
"Vostok=6" continucd for 71 hours, during this time I 
orbited the carth 48 times. ‘the total extent of the space 


path was about 2 million kme 


The flicht es:imcnment included v: rious tynes of jobs 
with the cabin's esuipment, with life support systems, 
raiio-communication. «All the observations I entered into 
the log book, on tape-recorder, filmed with cine-camera.e 
Besides work time was vrovided also for rest. ‘The weightlessness 
I stood well. Got quickly used to it. True, it was some what 
unusual to sleep with arms in suspended position, ‘Thereafter, 
remembering experience of German Titov, I pushed my hands under 
the harness during sleep. Otherwise my sleep was sound, without 


dream8e 


After the rest, according to time-table was the time, for 
physical exercises and bre: kfast. Physical exercises I did 
with pleasure. Ky meals were of good nroductse. I ate with 
avpetite, ‘the menu was quite diverse, but at the end of the 
flight I felt a wish for black bread, potatoes and onions. 11) 
Ly the way, Soviet people, who met me at landing, with crest 


pleasure fod me with those "delicacies". 


Iam being frecuently asked, how I could jet ready for 


such an unconmon, wunwomanly task, as the control of spaceship 


in flight. 


Some pecple reason, that there is nothing difficult in 
this, the ship's automatics operate on their own and the rolo 
of woman=cosmonaut is insignificant. ~e were not satisfied 
with this role. We understood our task in active operation 
control of all the ship's systems and primarily of manual 


control and life support systems. 


I and my girrl-friends have firmly decided to get ready 
really, in full scale. ‘There was only one conclusion. To 
learn and work persistently, to undergo various daily 


traininge 


iverybody knows, that the first cosmonauts, both in 
our country and abroad, are the pilots. “his is not incidentals 
pilots in their work acquire qualities, requirec by the 
cosmonauts. Therefore, during our training we flew on transport 
planes and were acquiring the experience of operating large 
number of devices, learned to correctly distribute and 


changeover our attentione 


A large part of our training were the flights for 
weightlessness. Here, though briefly, we were vetting into 


conditions prevailing on spaceships. 


Of very great benefit to us were the junps with parachutese 


We already had a substantial experience in parachute jumpinge 
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But during the training we jump again and ernin in different 
conditions. This enabled us to acquire a lot of the necessary 
experience, and also made us morally ready to implement 


difficult space flights. 


Is it all so easy? Of course note 3ut we were not 
afraid of difficulties. And the grandiose target fave us new 


strengthe 


Preparation and implementtion of a new flight require 
coordinated work and effort of specialists in most diverse 


cpherese 


In this connection I would iike to mention one detail. 
When one meets directly these clever, talented people, who 
create the space technique, one is amazed at the amount of 
talents in our Soviet people, and it is strange to realise the 
dry newspaper phrase, that in the soviet Unicn the output of 


engineers and technicians is higher than in any other country. 


These people were always ready to teach, explain, to 


render help to me and my girl-friend. 


Our instructors, without sparing time or effort, taught 
and trained use With people like this any task is nossiblee 


Very persistently we studied the spuceshipe Initially a dumb 
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admiration of the technique, then detailed disman:ling of 
all the systens :r¢ then practical mastering and intensive 


training in the control and use of the ship. 


We have vassed many hours in the training device, but 
this gave me confidence during the flight. according to 
assignment I had to orient the ship by meina of manual control. 
I started the manual control, noted and recorded the initial 
pressure in cylinders, started stonwetch. ‘The attitude of 
earth through the portholes was such, that it was expedient to 
begin the orientation by pitch axis. Having oriented the ship 
by the »itch, I quickly oriented it by the bank and Yaw. I 


shut the stonwatch, read and recorded indications of deviccse 


I was glad to see, that I used little tic- and fuel. ‘he 
spaceship was obedient and easily controlled. Besides this 
orientation "in lnanijling way", I had oriented the ship also “in 


the flying way". 


A large part in the flicht assicnment was t:ken up by 
radio-communicatione A lot has alrendy been said of the 


significance of communication in space flighte 


I would like to mention one facte when I converced with 
Valerii on shortewnve channel, I had the impression, that we 


wore sitting in one room back to back and talke a real effect 


Paes i Ree 


of the preaencel 


The whole flight was full of unforgettable impressions. 
Frequent sunrises and sunsets, quick chiun;e in the nature of 
locality being pas::ed, continents, oceans, mountains, clouis, 


rivers, towns, fields. 


On the third day a command was transmitted to me from 
the earth for descent. It is nice in space, but we must 
return home. All the systems of the spaceship operated 
efficiently. From increasing overstrain I understood, that the 
spaceship was re-enteringe Deyond the »-ortholes the flames 


were ragoinge 


Finally, landing. «acain on gear earthe Gladness = the 
assignment is implemented, everything in order. and ardent 


touching meetings with our soviet peoplee 


averything that is good in me I owe to our Communist 


Party, Kornsomole 


And as a member of CFs always ready to carry out any 


acsignment of the Party and the Govcernmente 


‘hank you for your attention. 


"Pravda", 26th June, 19636 


Tass Comaunijue.e In Orbit First in the dorld 

Three-Seater spaceship "Voskhod'te 

In the Soviet Union today, the 12th of October, 1964, at 
40 hours 30 minutes Loscow time a new nowerful carriererocket 
hae placed into earth orbit for the first time in the world a 
threeseat piloted spaceship "Voskhod". fhe spaceship carries 
a cre, consisting of the soviet Union citizens Komarov 
Vladimir Mikh-ilovich commander of the spaceship, Feoktistoyv 
Konstantin Petrovich - scientist and ugorow 3oria Borisovich = 


doctore 
fhe objects of the new space flight ares 


- texts of the new multieseat piloted spaceship; 

- the efficiency and interaction investigation in 
flight of a croup of spacemen, made up of specialists in different 
spheres of science and techni ue; 

- scientific phycico-technical investigations in conditions 
of apace flight; 

- continued effect study of verious apace flight f:uctors 
on human orgenisn; 

- extende] medico-biological investigations in conditions 


of a long fli-hte 


These investigationa are being carried out by menns of 


equipment corried aboard with direct participation of the 
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scientist and the doctor, composing the crew of the 


spaceshipe 


The spaceship satellite “Voskhod" was placed into orbit 
close to calculated one. according to preliminary dita, 
orbited period of the spaceship is 90e1 min, the perigee 
and aposee distances 178 and 409 km respectively, orbital 
inclination about 65°. A two-way radio-comnunicetion is being 


maintained with the spaceship '"Voskhod". 


According to repert of the spaceship's crew comrades 
Komarov, Feoktistov and Egorov every one in the crew has 
satisfactorily stood the orbital insertion and transition to 


woichtlesanesse 


Comrades Komarov, «eoktistov and zcorov feel quite well. 


The communications from aboard the spaceship "Voskhod" 
are transmitt:d on frecuencies 143.6253 1765653; 182035 mecacyeles 


per sccond. 


The spaceship also carries transnitter "Signal", operating 


on frequency 19.9944 Nepse 
All systems anoord the spaceship function nornallye 


rurther connuniques on the fli:sht's prorress will be 


trensmitted by all racio stations of the sovict Unione 


tPravda'l, 12th Ucteber, 1964. (special issue). 
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statement of the Commander of svaceship '"Voskhod" 
Prior to ‘nkeoff. 


"2 cn ti a A NSU AED 


Dear friends, comrades! 


We are hapvy, that the Communist Party and the soviet 
Government have entrusted to us the continuation of the 
glorious cause of mastering the space, began by our comrades - 


cosmonauts of the Soviet Union. 


We are specially glad of the fact, that the flight of 


err specechip is called to open a new page in space researche 


For the first time in the history of minkind a crew of 
three men is departing for distant space on one spaceshipe 
This even in the space gives a wonderful fveling of unity, 
imparts to us new strensth and greater confidence, that the 
responsible and noble assignment of our motherland we shall 


carry out worthilye 


Wwe assure the Lenin's Central Committ.e, Communist Party 
of Soviet Union, our dear countrymen, our dear and near oneS, 
that we shall apply 111 our knowledge and shill, all the 
inherent to sovict people energy :nd will to victory, to justify 


the trust shown to uBe 


Long live the Union of the soviet socialist Republics = 


birth land of the cosmonauticst 


Long live our heroic neoplel 


Till we meet asain soor, dear comrates, on cur soviet lind! 


From Aboard the Spaceship "Voskhod". 


Flying above the territory of Africa, the crew of the 
spaceship tr:nsmitted a greeting to the peoples of Africas 
"le greet the people of africa, who strusrle for freedom and 


independencel Spacemen Komurov, Feoktistov, cgorov". 


while completing the first revolution around the earth, the 
spacenen transmitted a sreeting to the peoples of the soviet 


Unione 


To soviet neople = builder of comiaunism, pioneer in the 


conquering of space = ardent ereetinge 


Spacemens’ homarov, Feoktistov, scorove 
Revolution by Revoluticne 


fhe first in history multieseat spaceship “Voskinod", 
carrying sngineer-Colonel Komarov VlaJimir Nikhailovich co:amander 
of the ship and members of the crew - Freoktistov honstantin 
Pctrovich = scicntist and uwrorov joris 3orisovich = ‘loctor, has 


completed its first rovolution. 


When leaving the limits of the soviet Union on the first 


revolution the spacenen transmitted to earth: "Feeling well, the 


assignment shall be innlemented". 


Doctor-cosionaut Lrorov generally checked the spacemene 
They had breakiast. the commander of spacecraft tronsmitteds 
“Conditions ii: cnbin normal’ preesure 1.1 atne, tenporature 


18°C, relative humidity 58%." 


Spaceship "Voskhod" completed the second revolution. On 
the second revolution the spacemen continued their work in 
accordance with programe The spacemen transmitted a greeting 


to participants of Olympics in Tokyos 
To participants of the eishteenth Olympic gamese 


“Flying above Tokyo we warmly greet the youth of the world, 
participeting in Olympic games, who are called to play a great 
role in strensthening cooper:tion and mutual understanding of 
svortsmen from every continent, ~“ipproachement of nations and 


strengthening the cause of peace". 
Spacemens Komarov, Feoktistov and sgorove 


All systems of the spacecraft onerote satisfactorily, 


conditions in cabin normale ‘the flight continuese 
"Pravda't, 12th October, 1964 (special issue) (tA33) 
Pures of biosraphye 


Viadimir Nikh iloviech Komarov was born on the 16th of 


March, 1927 in Koscowe ile is a member of the vrs since 1952.6 
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kven in childhood Komarov began to dream of nviatione In 
1942 he entered the first Noscow Special Air Fore school, which 
he finished in 1945 with exceilent markae The some yenr Vladmir 
Milhailoviech enters the satniskii airerorce school of nilota, 


which he finished in 1949 and served as pilot in the air Foroe. 


The command speaks well abcut Vladimir Mikhailovich, mentioning, 
that the flies daringly, confidently, in difficult conditions 
does not lose his presence of mind, tokes auick and sensible 


decisionse He has the rank of"Air-Force Pilot 3rd Class". 


In 1954 Komarov became a student at whukovskii Air-Force 
Engineering Academy. The high:-r course of military engineering 


he finished in 1959. 


The piloteecngineer Vlaiimir Mikhailovich Komarov has 
successfully completed the special training. Has studied to 
perfection the equipment of the spaceship. He is a good 
pernchute jumper, has to his credit 77 parachute jumpse In 1960 


he got the rank of "Inst-suctor of air-borne troops". 


For his zood scrvise in the soviet Army V.elle Komarov was 
awarded Order of Red S,ar, medals “Por Combat Service", "XXX years 
of soviet Army and Fleet", "40 years of armed Forces UsSR", "For 
faultless vervice'. Vol. unge Komarow is now a postecraduate of 


shalovekii sAireForce engine ring Acadenye 


Vladimir Mikhailovich is marricd. His wife Valentina 
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Yakovlewna is a graduate of Hiatoryephyglalopricnl faculty of 
droony Pedagogical Institute. At present works as lihrariane 
they have two childrens son svgenii, born in 1901 and daughter 


Irina, corn in 1953. 


Konstantin Petrovich Feoktis*cy sas born in 1926 in 


Voronezhe He is a noneParty mane 


He is a participant in World War TI. at the are of 16 
he was a military scoute In 1942 he was wounded. after this 
Feoktistov finishes the ten-year school and in 1943 joins the 
Bauman itoscow higher technical school, which he finished in 


1949.6 


Working in various research departments, KeP. Feoktistov 


recommended himself as a specialist in technical problems. 


In 1955 he was awarded a diploma of candidate cf technical 


sciencese 


For achievements in the development of Soviet science and 
technique Konstantin Petrovich Feoktistov was rwarded two orders 


of the "Red Labour Banner". 


For participation in the Great Patriotic war he was 


awarded medal "For victory over serniunye 


The special troining KeP. Frolbtistov conrletod suceccucfullye 
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ana member of the crew the acientint is welt preparcde 


He ia married. His wife Galina Uikolaewna works an 
technician at ane of the Loescow industire:. heir son 


Andrei wac horn in 19626 


oris Jorisovich cvoroew was born 1.. 1937 in Moscow. 


Having finished miidle school, wsgorcv in 1955 entered 
the first Noscow medical institute, which he hns successfully 


finished in 1961. 


While still in the Institute Boris was keen on science, 
having chosen aviation and space medicine. After finishing 
the Inetitute Joris was working in various medicaleresearch 
organizations and reconuended himself as far from ordinary 
scientist. Ten scientifie works of -s;orov were published in 
special periodic presse For his hig working qualities the 
youn, sci-:.tist was awursed a decoration "sxcellent Health 


service!!., 


at present the investigator is setting reedy to Jefend 


a thesis for a c:niidatce 


Medical service licutenont, doris Borisovich s-oerov has 
guccessfully completed the special traininge a3 a member of 
the crew he is well propared. He has 11 parachute jumps to 


his credit. ile ia a good snort:man = skiing and mountaineringe 
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porov io mmrried. Higa wife sleouors Valentinovna is a 
doctor, works eH intern in the eye clinic of the first ‘tioscow 


Medical In:titute. Their son Boris was born in 1962. 
"Pravda", 12th Octobe:, “1%. (Special issue). 


Tass Communiquee '"Voskhod" = In Flicht. 


‘the flight of swaceship "Voskhod" successfully continuese 
On the third and fourth «:volution in sccordance with flight 
assignment physiolovical investisations were carried oute Blood 
pressure was measured in spaceren, vulmonary ventilation, blood 
smears were takene ‘the efficiency was also investigated of the 
spacenien by specially developed methods. ‘The ground resources 
continuously control the ship, check the functioning of its 
equipment and the state of spacemene All systems of the ship 
operate normallye A stendy twoeway communication is maintained 
with the spacemene ‘The call signal of the spaceship "Voskhod" 


is "Ruby". 


Flying above surope and asia the spacerien have sent 


greetinss to the nesgnle of these continents? 


"We wish peace and happinees to the people of curunee 


Spncemens Komarov, Feoktistov and usorov". 


"pest wishes to the reople of asiae sSpacerent Komnroyv, 


Feoktistov and uorov''. 
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On the fourth revolution the spacemen had their lunch. 
Thereafter, in accordance with individual time-tnble, it 


was rest for the ship's conmander Komarove 


The snaceship “"Voskhod" continues its flight. 


In cccordnnee with the time-tiuble the crew commander had 
free time on the tifth rsvolution for rest and sleep. The 
crew nenbers iurins: this time conducted scientific observationse 
Lhusg kel e Feoktistov observed the st-te of the earth's cloud 
cover, conducted photometric investigations. The doctor 
Seie Sgorov implemented physiolorical observations, specially, 
of the state of c.rdio=viscular system and function of vestibular 
apvaratuse ‘She program included blood=pressure deternination and 
functional tests with irritation in doses of vestibular annarutus 


in Feoktistov and xugorove 


Flying above the Chinese People's Republic, the spacemen 
transmitted: "Best wishes from aboard the soviet spaceship 
"Voskhod to multimillion Vhinese people. snacemen Komarov, 


Feoktistov, sorov''s 


On the fifth revolution, when the spaceship "Voskhod" wise 
above australia, the spnacemen triansnitted :reeting to sustralian 
peoples "Best wivhes to Australinrn reople. Upacenen Komurovy 


Feolhtictov, su orov''. 
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On the sixth r-volution the ship's cominnder ecsecuted 
wanual orientution from storse at the sume time seoxtistov 
determined the nosition of the snoceship with the use of 
astroeorientation. che exneriment wes succerssfule voctor 


ugorov was resting on the sixth revolutione 


The cround command and measuring center steadily receives 
measurements, telemetric and “V information. ‘whe vrocessing 
of received data shows, that all systems of the spaceship 
operate normally. ‘<empernture in the cabin 19°C, humidity 


505, pressure 730 mm of mercury. the snacemen feel Site 


On the sixth revolution the svacenen have exuressed their 
cratitude to soviet scientists: lo soviet scientists, 2npineers, 
technicians ond workerse Hany thanks for crenting a wonl-r%ul 


spaceship "Voskhod". spacemen homarov, reoktistov, uwzorov''. 


while flvins above the southeamerican continent, the 
spacemen preetad the neonle of Latin americas “ireetings to 
the neople of vouth americn, beat wishes for peace and 
prosperity. vincere preetings to heroie people of revolutioniry 


Vubae snacewen nomarov, Feoktistev ond srorov't. 


‘whe multie. ester spaceship "Voskhod™ fous completed eivht 
revolution around the earthe Yrom “th to 15th revolution the 
spaceship wont be flying above the territory of the soviet 


Unione In spite of it being late, the workin: proorom of the 
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anacemen roemuing strenuouse hey will continue physico- 
teclinical and medicoetiolovical investip¢atians and observe 

the performance of the ship's eyuipment. ‘they will take 

rest turn by turn. vuring this period the Voordination 
center will resularly be rec:iving tcelemetric information 

on physiological indices of the spacemen and main parameters 
of the spaceship 'Voskhod"'. On the 7th revolution the ship's 
commander and the scientist continued observations. The tests 
were conducted of the manual orientation system. At the end 


of the 7th revolution the spacemen dined. 


Flying above the territory of Worth america, the spacemen 
greeted the people of Usas '' Sest vishes from aboard of 
spaceship "Vosicnod" to industrious american »eople. we wish 


: 


peace and hanpine:s to the »eople of United states of america. 


: 


Spacemen Komarov, -eoktistov, sucorov'. 


the first day's flisht prov-ram was fully completed. the 
svacomen feel well. itysienic coniitions in the cxubin are 
normals. <All the systems aboard and the sround control center 


operate unfnilinglye 


whe coordination center carries on continuous vrocensing 
of trajectory and tolemetric inioriition, incoming from 


various mensurines centers throu;;shout the coviet Unione 


"Prayie", ith October, 1064.6 
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fase Communiwwe "Voukhod" Vontinues its Flight. 


at night, when the snaceship wac not passing above the 
territory of the soviet Union, the spacenen continued 
scientific observi:tionse voctor 3.3. szorov tr:.nsmitted to 
earth, that the spacemen are feeling well. On the 13th of 
October .. ' ours 28 minutes on the 13th revolution the 


spaceship again apveared above the soviet Union territory. 


“All the systems of the spaceship operate unfailingly. 
Hygienic conditions in the cabin cre normal: preisure 1.15 
atme., temperature 220, humidity 47:3. The cround command 


control center continuously observes the snip. 


On the 14th revolution of the spaceship "Voskhod" the 
command control centers in the eastern varts of our country 
conducted several sessions of radio=co:nmunication with the 
ship. the current orbital “aruneters were verified, a large 
volume of telemetric informxtion was received, « nunber of 
additional technical tasks were transinitted aboard the 
spaceship, which the cr:-w must carry cut with the object of 
training and petting wractical experience in controlling the 
ship and its systemse The crew of the spaceship trinsnitted 
to earth rending of the main instrunents in the control ond 


life support systemse all nercmeters: cre within the normal 


Limitse Velie Komarov and K.P. Feoktistov have completed 
their rest, they continue implementation of the prescribed 
investigations proy;rame Be3e seoroy took his rest after the 
morning breakfaste On question from earth the spacemen 
answered! “lind breakfast with apnetite and pleasure. Teel 


wonderfule averything is in order on board". 


On the 4th revolution, flying above Japan, the spacemen 


transmitted greetin::s to the Clynnic team of the Joviet Union: 


Mo. conraie Hoeshin Yurii Duitrievich! 


the Olymnic ren unnt received, we carry it above all enrthy 
will try after lan!ing to send it to you in vokyoe ve wish 
great success to all the rarticinants of the Glympic jimes, ond 
to our team - victory 2nd return with medalse Until we meete 


spacemen Koaarov, Feoktistov and sacorov'te 


Spaceship ‘Yoskhod" completo’ fifteonth r-volution “round 
the e:rthe as before the flicht vrorresses normally, every 
member of the crew carries out the ascigned duty. the spaceships 
comannder Komarov is keepins an eye on the serforninee of tne 
sniceship'a equipment, tests control ond orientition oyotense 
‘She sciontict Feoktistoyv photocrsphed inrizon on the 15th 
r volution, detorminea e*ficiency ‘rom the proofesieste 


Doctor wcorov restede 
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Before the start of the 16th revolution the criw of 


the spaceship had their second brvukfaste 


‘She communi:ue from abanr} the spaceship says, that all 
the spacemen feel fite Pressure, tenperature and humidity in 
the cabin are within the norial limits, all the systens aboard 
operate unfailingly. ‘he command control center continues 
cheervations of the spaceship's flicht and reception of 


telemetric information. 


‘Pravda, 14th Uctoner, 1964. 


Pass Comnuni-.ue ¢riumps of soviet science and 
~echni Ue 
foday, the 13th of Uctober, ~t 10 hours 47 minutes Moscow 
time the new threeesenter spaceship "Voskhod", niloted by 
Vol. ange homarov and members of crew scientist veoktistov and 
doctor worov, having su€cessfully cernnleteda the assigned 


program of research, hus earvely landed ia the marked areae 


all the erew members of spaceship “Voskhod" feel well. On 
landing comrades somurov, “eoktistoy and i.corow were met hy 


gport comissars, cerresponienta and friendse 


She voasenreh promren, ectinated Tor chohaurs of the flirht, 
fully com-leted. Velunble d-to were obtsined ou the flicht of 
n-vour of apacenany mule uno of digferent cpseinlictse For 


the first time the scientists were conducting direct sance 


resenrcne 


fhe material, obtained as a result of the flight, is 


being processede 
"Pravda, 14th October, 1964. 


To GComnunist Party and People of the soviet Union! 
To People and Governments of all Sountries! To 


all Pro:ressive Mankind$ 


ee 


address of the Jentral Committee of FoPl, Presidium 
of the suvreme Council of UeseseHe and of the 
Government of the soviet Unione 


Dear comra:.es, friends! 


we intorm you with crest jey of the new fe-.t of soviet 
veople in the mastering of spac@e -<or tne first time in the 
world a snpa:e flight was a¢compli-hed of a multiesenter 


soviet spaceship ‘Voskhod" with = crew on nourde 


‘he coura eous and elleround prepared gpacenen commander 
ef the ship conra.e s.omarov Ylacimdir hikhnilovich, scientist, 
candidate of technical sciences conrade seoktistov Koustintin 
Petrovich, Yoctor conts ¢ s-orov Joris JZori-ovich accams1i shed 
a space Tlicht on the new araceship "Vuckhod" and a7 ely 
landed on the aetive lond, in rreseribet ores of the onviet 


Unione 


the spaceship satellite "Voskhad" was rlaced into orbit 
on the 12th of Uctober, 1964 and during the 24ehours in space 
} ystited the Globe 16 times, covering a distance of about 
700 thousand km. ‘he equipment and the instruments of the 
spaceship onerated unfailingly throughout the flight, »r:uring 
to spacemen the necessary conditions of controlling the shiny 


conduct scieatifie research and return to earthe 


The unparalleled space flisht of a multi-seater spaceship 
with a crew on bonrd became nossible due to construction of more 
powerful and perfect rockets, one of which wee used to direct 
into the immense space cistancess the new scviet ambassador of 


mankind spaceship "Voskhod''e 


Having completed with excentional success the historic 
voyare, the heroic crew of soviet spacenien nomarovy, Feoktistov and 
gsorov has opened 1 nev stx.,e in the mist-ring of apace. stor the 
firat time a space fli;sht was -ccomnlished on one spucecralt of 
a vroup, cpable for a long time simuit neously with the control 
of ship to conduct re.eurch in the sphere of cCOSrionsuticCs,s 
biology and othor .ciencece chis fli-ht iv vcoin feconntreted 
the hish sunlity and perfection of the soviet space tecininuet 
powerful corriererockets, con-lex apnacenships auteliites ond of 
the whole e:uinment, recuired for a neineinesnace Tlishte now 


once viore it is sroved in veel, that to vonderfal soviet 


acientints, designers, oncineera, technicinns, our loricus 
worl:ing class there is no difficulty in resolving the most 
comnlex problema in the mastering of the space mysteriese 
Investigations, conducted during the flight, have given new 
priceless contribution to science and are firm scientific 


foundation for prolonsed space journeys of a group of spacenene 


The new greit victory in the subjucation of space raises 
even hirher the fame of our socialist iiotherland. It clearly 
demonstrates to the whole world the unprecedented feats of 
which are canable the soviet people, freei from the class and 
national onorvssion, whet yisuntic sover and tilents have raised 


in them the revolutionary enerceye 


the Coununist Farty of the voviet Union huve raised a 
galaxy of valiennt spacemen, soviet heroes, reacy at the 
call of the Party and Governnent to carry out any iscignm -nt 
and who have chown selfless Heroism and cours;e in the strusple 


for subjuceation of outer sracee 


Yurii Gacurin,y iernan Jitov, andriyan Nikolnev, boavel 
Popovich, Volerti Sykovokiig Wilentina vershkow, Vlodimir 
Konnrev, bonstuntin Feoktistov ond doris s:orov = their names 
are cnown in every country, all honest peoole on enrth ore 


nrand of their fe tse 


vhe ouceesefully covplete! Plicht of the spaceship 


antellits 'Yaskhed" lishtes up a new the outstanding achievements 


ef the soviet people in the ‘levelapnent of science ond 
technicue, in the raise of the n-tional economy, in the 
builiing ef communism. uvery Soviet victory in space isa 
convincing proof, that the soviet science is in advance of 
the world's scientific thinkinge In these victories, like 

in a focus, the advantaces are feflected of the socialist 
order, ‘e successes in economic competition with cunitalism, 
the creative -enius of the soviet people,, correctness of the 
Communist Party politics, the triumps of Marx and Lenin's 


idease 


With a feeling of joy, xrdent Soviet patriotism are filled 
in these days the hearts of soviet people. Joumunist Party, the 
whole soviet people admire the heroism of their countrymen, new 
spacemen Komarov, Fecktistov, =agorov, who brilli:ntly enrried 
out the as.ignwent of motherland and multiplied ite fame. rhe 
Party and people are proud of the selfless lator of scientists, 
designers, engineero, technicians, laborers, all those, who 
participated in construction of the new snaceship sitellite 


"“Voskhod" and noaie vos.ible its successful flichte 


‘Nhe conaue t of the space is ieveloring at exceptionally 
high rate. iscenrch stotions, crested by mind -:nd creative 
labor of n man, ore observing the moon, lay routes to the :Jancts 


aa 


of our system, rviioetelencopea investipute the dentha of the 


universe, which from an otject of thearetienl inventicationa 
becomes an ohject of seientific experiments. che science 
und practice uncover nore and more completely the .icture of 


the universe, its develovment procecuese 


It is difficult to overstimote the contribution maiie 
during the last few years to revearch and mastering of space 
by the soviet Union. Uur scientists, hesicners, workera, 
heroic spacemen are c:rrying on this noble work with exceptional 
enthusiasm, clearly rsalising, thut they sre doing this in 
the name of the wankind's progress, for strencthening the peace 
throuvhout the world. The Soviet Union consistently follows 
Lenin's policy of nenace on earth, it stands resolutely for the 
use of spaze only with peaceful rims, so that it may become the 
field of the most extensive research for the good c’: ind, 


but not a base of nuclear weaponse 


Lhe soviet people is building . communist society, to 
which the aggressor wers and enslivement of nitions are :liene 
Communism brings to the workers of all the countries peace, 
labor, freeion, esnunlity, brotherhoad and hy:soiness of 111 
peoplee she soviet wiowernnent sersistently stray, les for 
Ganeral end tote) disgurrcment, for regolution of -11 the 


controversies between states only by peserful vuennee 
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On thin great day we once sain appeal to “overnmenta and 
neoples of all the countries to stop the ence for armament, to 
insist on peneral and total disarmament, to restrain the "edt 
and "halfemnd", who «re trying to involve the humanity in 
thermo-nuclear catastrophe, to put out the fires of war, ignited 
by imperialistse All, to whom the cause of neace is denr, 
should trebble their efforts in the struggle for retuining and 


strencthening ite 


fhe wovict Union is fulfilling its international duty to 
the workers of other countries by its selfeless labor in the 
building of communism. It tirelessly multiplies the night of 
our motherland - stronghold of peace, democracy and socinlisme 
‘he workers of the soviet Union successfully carry out the 
program of the seveneyear plane fhe collective farming «ttrins 
new higher levels in the intensificstion of farming productione 
The acriculturists have gladenned our hearts by a high harvest 
of grain «nd industrinl cropse Zhe soviet intelliyentcia in 
factories and ‘ields, in educational and health departments, 
in research iustitutes, in Government »odies - everywhere 
actively participnt;s in the resolution of proolems for 
conctructing material and technicnl base of communicm ond 


cowunistie education of sovict neoplee 


the people of thé soviet Union ere enrstured by the 


unprecedented flight of the spaceship antollite "oskhod". 


whey r-apond ta the fent of comrades hamnrey, Feoxtintoy “na 
kearey by new achievements in Inbar, in the prest caune of 


conmuniam buildinge 
Long live the Union of the soviet socialist Republies «= 
birth land of cosmonoutical 


Long live the soviet people = buildcr of communis, 


fighter for pe.:ce and happiness of the workers of all countries! 


Glory to valiant sovict cosmonauts! 


Let the cooperation of all countries in peaceful conjuest 


of space develen and strencthen: 


Central Committce Presidium of the Council of 
of CPSU Supreme Council hinisters of 
of Usur UuoR 


Forward, to the Victory of Communians 


To scientists and designers, cnvineers, technicians 
ui workers, all groups and organia:tions, porticpating in 
the accomolishment of the flicht of the crew of sunceamen on 
nultiseater spacesrip satellite “Voskhod't, 

fo ovoviet spacenean homirev, Pooktistov and as urove 


vear conradesl 


Lhe soviet Union has taken up new oasition in the mistering 
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of the outer sunce. the new vowerful Soviet rockct haa 

placed into orbit a mltiece ter spaceship satellite 'Vorekhon" 

with a crew of three cn hoirde asyniyoed in accordance to the 
abest technicue, the spasechin "Voskhod" has com-leted during 

the 24 hours 16 revoluticns «wround the enarth ond sofely landed 


in en ares, presicribed by the flicht nroprame 


wherewith opens a new stnr-e in the mastering of space, in 


the research of the immensity of univercée 


With the feeling of srent joy and »ride for its socialist 
motherland the news was received by the soviet people, that the 
conquerors of space were sain soviet veople - conirades 


Komarov Vladinir ixh-ilovich, Feokt! stov Konstantin Petrovich 


and Jscorov soris Bori. oviche 


It is Jifficult to overestimate the contribution to world 
science and culture of the heroic erew of spaceship "VYoskhod",. 
Hhe commander vilot-cosnon-ut Komsrov, candidate of technical 
sciences i‘eoxtistov and Voctor urorov implemented a connosite 
and many-sided vrovran of research, which is of exceptionally 
sicnificant value for further long flichts: of the soacechin's 
crevde 

ap a result of this historic flicht scientists in vorious 


have the noscibility now to conduct jointly space recenrche 


chit -ollective ccientifiec work, conducted for the first time 


wm fle 


jn the history of minkind is Gpacey war by woviet raul, 
raiged by the Vounist Party, united by the inwortil ideos 


of Narx and Le. ine 


We warmly conmratuliate you, dear comrades homaurovy 
Feoktistov nnd sorov, with successful completion of u joint 
flight on the multi-seater spncesiip "Voakhod"'. You have 
honoursbly implemented the assignment of motherland, have 
written a new pace in the chronicle of her fame, opened out 


new norizons in sciencée 


we note with greet satisfaction, that the spaceship 
satellite ‘Voskhod", constructed by soviet scientists, 
desipners, engineers, technici:zns ani workers, is even more 
perfect than the nrevious ones and haus shown its excellent 
qualities in 1 digficult flight. vuring the whole fl: cht 
the conditions were retrined in the cabin nece: sry ser the 


work mnd life of the snacenen; the whole equipment op rated 


unfailinglye 


the space fli-ht of a whole erew on n perfect wultieseater 
gnneceerntt lias shown on -e nore exeentionnlly clearly the perks 
attained by our sooinlistic economy, scienes und techni ut, 
wh-t undenicvble advanta ses hes nacinlist orser over the 
capitalism, what linitless voueibilities hnve onviet NANPA, 


treed for ever frou the yoke of cesitelisme chin fant reflects, 


ag in the mirror, the wre .tneis or our wotnerlund, which is 
foremost in the soeinl and technolopienl nrogresn of the 


wnole munkinde 


‘he antral Committee of the Vernmunint Purty of the 
soviet Union, Presitiium of the wupreme Council UssR and the 
Council of Ninisters Us3 sincerely con.:ratulate scientists, 
designers, envinee «, technicians, workers, medicos = all 
courades, Who participated in construction of the powerful 
rocket and multiesenter spaceship '"Voskhod", in preparing and 


implementing the space flight of the soviet spacemen Crewe 


Glory to the Soviet scientixts, djesipners, entineers, 
technicians and workers = creators of nerfect apace rockets 


and ships! 


Ulory to heroic crew of vovict aspacement! 


Long live Lenin's: Vomminist Party of the Soviet Union = 


inspirer and organizer of all the victories of the Soviet reoplel 


Forward, to new, even greater accom: “©. hments in the neme 


of the triunps of comounisnt 


Mogtped Fouche Peosgtiiua of Uses Council of 
awe ay an eet Ministers of 
a USuRe 


MPegiat, tath October, 1964. 
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Decree of the Presidium of the supreme Council of 
UusR on Yonf-ring the Rank of Hero of the soviet 
Union on Filot Cosmoniut Komaroy Wiglte 0) a bos 
ror accomplirhn nt of space flisht on multisenter 
gpnceship sitellite "Voskhod" to confer the rank of the 
hero of the soviet Union with awnrd of the order of Lenin 
and medal "Gold star" on silot cosmonaut comrave Komarov 
Vladimir liikhniloviche 
Ae Nikoyan, 
Chairman of Presidium of the 


Supreme Council, UvrsJjite 


Me Gecrg::a7e, 
Secretary Presidium of the suprene 


Souncil, Usike 
hoscow, Kremlin, 19th October, 19646 


Decree of the Presidium of the supreme Souncil of 
USSR on Conferiny Here of the soviet Union aon on 
Pilot Vosmonout Cantiants of Jechnical sciences 
vonrade seoktistov KePe 


el ee ee a ES 


For the accomplichment of space flicht on multieseater 
satellite ‘“Verkhod" to confor the rank of the hero of the 
soviet Union with sword of the order of Lenin and "Gold stor" 
nednl on vilot co:mmonsut candidat: of technics] sciences 


comrade “eoktistov honstantin Fotroviche 


he K1nayan 
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be eo cridue 
pecretery avpesisium of the 


aupreme souncil of Use 
Hoscow, Kremlin, 19th October, 164. 


Jecree of the eresidiun of sunreme corncil of 
USSR on Conzerins the xank of the ‘lero of the 
voviet Union on Pilot Cosmonaut Joctor Jonrade 


kporov Bee 


Yor the accomplishment of space flicht on milti-sester 
spaceship satellite "Voskhod" to confer the runk of the hero 
of the sovict Union with award «° the Urder of Lenin and 
NGold star" medel on vilot cosuon ut Joctor cour: e 4a OLFov 


Boris 3oriscoviche 


Nn 


Ae hinoynn, 

Chairnan Presitiun of the surreme 
vouneil of Ussre 

ie Feorgulue, 

oecr tury Presidium of the surreme 


Souncil of YsoRe 


Moscow, hrerlin, 19th Cctoher, 19646 


Decree of the Pro sidium of supreme vouncil of 
Usck of Confering the Kank "Pilot svosmonuut of 
Uist" on Sourie hominy, Vettes 


ee 


. =.=. 


Yor seems lichine opoce Viieht on teiitie ester soe eh be 
Be Va is "yj ia hooey , : ay ¥ cf Ty tat sn. es yoo? 
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Usk" on the citizen of saviet Union conmro ie hanmirav Veale 
+e HIiMovan, 
Saunirman ’resifiun of the suurene 
Vouncil of Ussre 
bee HOP de, 


secretory Presiciunm of the ourrome 


vouneil of Ussire 


Loscow, mromlin, 19th Uctober, 7964. 


Jecree of the Presidium of “ie cup: 1 * vouncil of 
USSR on vonfering the tank "Pilot Jesmoncut of 


—-—_ 


Usak" or Vonuraie reoktistov KePe oo 


— oe 


for sncconmlishine seace PTlicht on multiesecter spaceship 


siuteilite "Vosi:nod" to confer the rank "Pilot Vvosimon-ut of 
USonk" on citi.en of the soviet Union comraie seoktistov KePe 


ue e LKOYVON, 
Jhiirmun Presidium of the suprene 
wonncil of UsaRe 

Me 200Pr lee, 


secrocorv Fresidiun of the supreme 


Souncil af tisdRe 


Moscow, Kremling 1th Uctaber, 1964, 


fartoem Of The cupreme ar toad 


Jeoper al thar, 
sot anyovot ovln: She ¢ me ilot it of 
a ON arte ° ruta ve 
is geet we nk sec aed Sn Co tdi ect 


ore ae eee a 
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For accomnlishine: space fiivht on multiese:ter cancechin 
satellite "Vosihod" to confer the rink “silot lSononsvut of 


Wak" on the citisen of soviet Lnion conrn:s srorov iets 


Ae c.litoyon, 

‘shairnman Presidium of the sup.ome 
vouneil of UsuRe 

Ihe seorcdae, 

oreretary, Presidium of the 


Supreme Souncil of Ussk. 


hoscow, Kreamline 19th Cctober, 1°64. 
"pravda", 20th October, 1254, 


ress-sonference on the slivht of speceship 'Voskhod"'. 


omen re 


Yestersay in the assenbly Nall of the tioscow st-ate 
University a presseconference wis neld on the first in the 
worid apace flint on the multiese:.ter snaceship ‘Voskned" 


of Pilot cosnmoniut olte one Velie Komurov, scientist candidate 


of technicnl sciences Peoktistov und Joctorecasnonnut wiorow od. 


whe ooviet and foreien corvesconientag ond wenbors of 
the dislomatic corns, as embled in the -liiig Svawe ocpeshed with 


ovition the heroes of a new snace trig os wel: vty Cha other 


VOW St Cas canoetuthe: Moteqh oo S om ee pyaar: chopergs f patde tei 
? r ee : hae oe a Gt 
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the fir-f muace crev the luucele of the nev victorye 


“he pre coeconfermeonee woo isnsugurated by ieVe Leliyah, 
President of the academy of sciences Usk, who anroke of the 
Main reaults of the new space Sourneye 


liew ot @ in the Musvering of spucee atirers 
of Velie Keldyohe 


Jeur comraies, lacies and .entlenent 
Less than ten years he -e ow ostrcve the launching in 
the soviet Unio: of the firct in the world srtificial e:rth 


aebellite, which has initiate?) the enace erie 


space reseurch is boged on development of mony spheres in 
acience and technisue, on che forensst industry of our country, 
specially in resolving such inoortsnt mroblems of the cesmon utics, 


4 


ag tne flights of distant rultiesenter sn-ceshinse 


Soviet acientists und desi:ners, since 1960, becen 
aysteaatic preparation of wmouned sonce flisntse che most 
“ioficult problems were the censtruction of spaceshing occuring 
siiety of its flicht, roturn to eorthe all this ressired 
revolving on #normous anaunt of sciontific ond tecinicol 
problenuse 

wsIvVieb ocientists ond @ncinears ined toe pocolve Tor the 


firet tae geek ors dleng on 
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orientction eyotenn, best, sratection of the vehicle during 
dite lescent to e-rthe speniolly tiviieult was the rroblen 

of the apaceanip's return to envthe Cut of the numerous 
chenes of Lanting the most optimum wos token to be the 
ballistic reeentrye It wes aececcery to operste one eneek 

in actual conitions »il the sta ¢n of the ship's return to 
earth, becinning with the start in emnee conditions of the 
oreving motor, checking vertorn:nce of commund devises for the 
start of brnking motor -t exactly o+t time and eniing with 
checking of the selected shxpe of the spaceship, its hest 


yrotection during reeentry into the Jense c*omspheric layerie 


Besides the working out of -urely constructive elements of 
she spaceship © ;rext amount had to be rescived of scientific 
problems, the mojor ones being necieo=biclogicel reienrch -:nd 


the study of reci-tion consitions -.t flicht ‘lrituces of future 


spaceships. 


All the spaceching 'Wostoi" wer flying aloni arhi ta, 
ensuring the return of the svacesnip to envth by the .erodyn nie 
resistance of the spaceship in the essthts atnosphaeres. cherefore, 
tt was extremely im-ort nt co ‘nev che jencity of ntnosprere at 
altitudes glue4ou em, in arver to chen .te vefershind, when the 
ship should y-turn to eorth, if the vy kine notor dees not 
operates, actur ils, «ti the Life oupsert osoteng were constructed 


wittoan ectdmete of he avenue ti tye 


Leste: 
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phlot-d by the ship'a eesannder lt. ange /Iudinir Mikhadlavich 
honnroy 22d penbess of the erew candid fe of tecnaiorl aciences 
honstantin Fterevieh “soutiatoy and vector cannon-ut jieria 


Jeri savich 1 ;aPoOVe 


the sonceship “Vorkhod" is eonsidercbly different fren the 


series of apacerhipesutellite: Wostol''s 


For the Sirst time the spacemen were vithout apace suita 
and without the ejection system. vor this it wac neces oury to 
provide primsrily for the ti ‘utness of the shing 9 the 
Slisitest bre-ch in the sir-tishtnese wanld have resulted in 
tne sexth of the creve Loniting of the syocechip rewired relicble 
performnce of all the aystems at the moment of landing. -he 
nosuibility w-s slso nrovided for landing on woter and ali -the 
necesuury mensures wore tonen for its buoyancy and stability on 


watere 


a] 


Yo ensure reliable descent of the spaceship frow orbit a 


eecond reserve brasing wotor wis c.. ried on bourde 


the first in the warld collective rli. nt of comsionc-uts on 
the spaceship “Voskhou" opens cut a new cute in the ubetory of 
cosoncuticae the simnificonce of this clicght ie extrevely 
niche ror the fir.t time a scientit wd doctor could reroonally 


eomtuct observetions ond acientific deterninw: tenn civectly 


cegored ow arte dpe 


|] Whe 2 
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jmeoa thle uithout the pariicigsiion ef ipaceamenenci cet nine 


che Pir.t Plicht of the anltiesesiens gancenhin “Venrhod" 
ono ulansved fer one cing, Imt the cenees] working recaure + af 
the chip's eaninment ave coanidersily ore tere Darin: the 
TLioNt Velie homirov, KePe Peativtow oul tere Garey hog 
suceenafully cow ileted the waole Plight procrome che eraceal 
coutral of caurechip woo placed on the cant nder of the crew 
Piloteccenon ut Rowerov, vho dimleuentes with ereoit the tush, 
nooglyned to nime che obsorvy tiong cure wert interes: tine of 
KePe Feohcistovy snecinily in the optien of the user stso.onesie 
layers ond nowthern ti hts. Joctoresouuen ut Gcorev hos obtcined 
important duets on the stote, feelin: and verious recetiang af 
the crew members siurins the fliont, de cowlucte? «© rudher of 
tects on vovements coordinetion vith weiyhtlecsne. sy took blood 
in the sprcemen ond inmslemented « sunber of other investicntions, 
which will be a vricelers cnetribution to further davelonment of 


Space Medicines fhe cosnoniute will tell vou sll about it tolnye 


On the isth of Uctobeor, beb4 2t 10 sours, 47 wits the 
Wltiece tor spieeship “Voskhod"™ Landed on e:rthe “he anacerhin 
after launtime was in excellent contition, ond how the aprenven 
Peel ve ein see for our selvest they are olive, nesltay ond cose 


nreconk heray eousricdt for their hereie ii chs by 


ot heroes of the saviert Unione 


eheir byeiiidont Pa Ut de oc wes aha ew in She mo 
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dé: oantr ution of the stormy progress of our eountry, civing 
all its forces to the cnuse of .eace, for the good ui ell 


mankinde 


Dear Viadimir Mikhailovich, fonstantin retrovich, -cris 


Jorisovich! 


Permit me on behelf of the Preciviium of the weaiemy of 
sciences Us3K to consratulste you on the comsletion of your 


flight on spaceshin “Voskhod"'. 


To mark your wonderful fest in the nme of science the 
Presidium of the academy of science i, Us.R has decreed to 
award sou the Kee ‘siolkovskii coll medals. Permit me to 


felicitate you and hand you the fol medals. 
For the good of all Mankind. 
address of Velle Komarove 
Comrades3 Laiies and Gentlenent 


Un the 12th of October, 1964 in the Soviet Union a nowerful 
new carrier-rocket placed into earth-satellite orbit for the 
first time in the world a three-seater piloted spaceship 


‘'Voskhod". 


as you know from our press, the spaceship was blasted 


off at 10 hours 30 minutes Loscow time and was nlaced into orbit 


Close to calculated one. 


Or'itnl Jeriod was 90.1 minute peri; ce distance was 178 km, 


gooee distance 409 km, orbital inclination - sbout 652 


The spaceship "Voskhod" orbited the earth 10 “Li.sg ind 
after completing the assigned program has safely landed on the 


13th of October, 1964 at 10 hours 47 minute in prescribed areae 


The new spaceshin is more porfect, than all the previous 
piloted vehicles, on which ascended into space our comrades 
Yurii Gagarin, Herman Titov, sn: ciyan wikolaev, Pavel Fopovich, 
Valerii S3ykovskii and V-lentina iiikolaeva-Zereshkovae Our 
spaceship sctellite “Voskhod" his shown its excellent qualities 


in difficult snace con<itionse 


fhe program of preparation for the flight was very 
extensive and composite. for its complete understanding and 
accomplishment streneows vork was required of all the candidates, 
selected for this fli::ht. ‘we cre grateful to 211 the 
specialists, instructors, who were preparing us to cope with 
the sct of problems. ‘rhe success of our flight owes a lot to 


theme 


The prosram of research wis estimated for one dny, and 


the crew has fully implemented ite 


‘the problems, which we were to resolve in this spxce 
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flicht, reauired particlpation of a1] the memberc of the crewe 

One man could not resolve, no matter how well he tay be 

preparede his demanded, in turn, not only similar understanding 
of the questions of research by all the members of the crew and 
their appropriate training, but also coordination in work, 

catching the meaning of ench other at once and even interchangeabi- 


Uur crew in space was not big, but indeed a friendly 
Soviet collective, »oroud from realization, that we are doing 


our work for peaceful nurpose, for the good of all mankind. 


All the members of the crew crentively helped each other 
in the interenting and comnosite work, provided by the nro:;ram 


of our flight. 


Of course, all this did not come at once. SBefore getting 
into the cabin of the spaceship 'Voskhod", its crew had to long 


and persistently work, leorn and traine 


The preparation program of the crew ricubers included 
verious sections of scientific theoretical and professional 
trnining of the cosmon-uts, as well as the special and physical 
traininge ach one of us hw severnl flichts for veightlessnesse 
During the training on stundo and speeisl training devices the 
problens were vorked out not only of ech cosmonsut snecialist, 
but also det: ils of the int -raction of the crew menbers in 


GLivite In conclusion 2 comorchencive training was conducted on 
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a training spaceship in nccordance with the progran of 


forthcoming flicht in actual time scale. 


what are the differences and advantarcs in the flirht of 
svaceship "'Voskhod" in comparison to flijhts of spaceships 


"Vostok"? 


It is well known, that 211 the six speceships "Vostok" 
were singlessesters. accordingly the costicon-uts were faced 
with quite definite tasks, estimated for their beins cersied 
out by a single person. therenas the crew of the spaceship 
"Voskhod" consisted cf three men, specialists in different 
spheres. ‘this enabled not only to expand the sphere of 
research and experiments, but also to set them on a higher 
scientific level. If during the flizht of the spaceships 
"Vostok" the spacemen had to »eriodically stop all his work 
and to spend a part of the time tor sleep in conformity to 
physiological needs of the human orranicem, on spaceship 
"Voskhod" two members of the.crew vere constantly working, 
while the third one was restinge chercfore, the work in 
space never ceased for a minute, and the volume of scientific 
information has considerably increoscde Woreover, the 
conditions for work and rest assured maximum e:ficinency of 511 
the members of the crewe If on the spuceship “Vostok" the 


sprcoman, obs sving one or wuother nhenomenon interpreted it 
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in his own way, on "Vookhod" with observation of similar 
phenomena there wag an immediate exchange of opinions, vhich 


ussistod in its more objective extimation. 


Thus it was, for instance, in the case of observing 


luminous particles through the port-holes. 


It is well known, that the flishts on spaceships "Vostok" 
were in space suits and, as a rule, envisared landing with 


parachute outside the shipe 


we were the first to fly without spnce suits, which 
provided much better conditions for work, made it more 
convenient. ‘this became possible due to extremely reliable 
construction of the spaceship 'Voskhod"', created by the 
capable hands of our worxers, technicians, cngineers and 


designerse 


doth on er-rth and in flicht we never doubted for a 


minute the relisbility of our soviet space techniquee 


fhrougnout the flircht the cabin rvtained normal temperature, 
the nececs:ry -ir concocition and pressure, there was normal 


conmunicetion and seod lisnting, which could be controlled. 


She soft lonting aystem of the cpaceship vorked 
excellently. vhis «kind of landing of a nultiescater opaceship 
with a crew on board has its own advantages and Sully 


justifies it:celf. 
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The flirht of the multieseatcr spaceship ‘Voxskiod" ia 


completode 


And we, who accomplished it, would like here, ot the 
pre.secanference, to say to the press representatives from 
all over the world about our nride in and ;:ratitude to 
creators of the new oct “Tul curriererocket and wonderful 
spaceship "Voskhod", our scicntists, designers, workers, 
technicians and engineers - mabters of the highest class of 


precision. ‘thank you, friends! 


The construction of the new type of spaceship "Voskhod", 
concentrated, as in focus, reflection of the achievements of 
our soviet people, our socialist order, our dear Communist 


Portye 


the first in the world flyins space laborntory has 


completed its manyehours flicsht. 


Gur flight is the flight of investisatora, whose final 


object is the mastering of space for the ood of all mankinde 


There was not a single point in the vroscram of our 
flight, resolution of which could have been used for var 
purpose, nothing that aimed acainst a mon, culture, 


civilisatione 


and I am proud, that I was curryine out the assipnment 


of Soviet Yovernment, my Yonmunict Party jointly with my 
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friends = the isoneparty comraie Feoa..tictovy ond oa momber of 


the Communist Youth goreve 


Let there be nscending of tens, thousands peaceful 
rockets with space investicators, rioneers, blaving uew 
trails into untrod:en spnce world. <aAnd let not one rocket 


ascend for unleashing ware 


Our crew feels very fit after our flight. we are ready 
to implement any as::isnment in the further mastering of the 
outer spacee 


An Important step in the Development of “Spaceships 


Building". Adcress of K.P. Feoktistov. 


Jenr comrades! Ladies and uentlemen! Friends! 


Io hadi the ha:vine:s and honor to participate in the first 
fli) of the multieseater spaceship ‘'Voskhod" as a scientiste 
In my opinion, this flicht marks the be;inning of a new stuge 
in the develonment of space techni :ue, new stase in space 
research, since on the multiseater spaceships it is nosuible 
to conduct comrosite vnhysicostecinical and medicoebiolorical 
investigationse Moreover, the presence aboard the shin of 


was 


several neople makes it poseible to obtain more objective datue 


The spaceship "Voskhod" is a new important step in the 
development of "space chip building". It ic o result of 


consistent labor of sovict enyineers, scientists, designern, 
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technicians, workern, experimenterd and testers. Ita 
conutruction ased the latait schicvements of electronics, 
mechanics, nerodynamics, rocket technique, medicine and 


other related spheres of science and techniaue. 


The space hip "Voskhod't differs considerably from the 
spaceship "Vostok", new threcseiter space cabin, new 


instruments, a number of principally new systems. 


For the transfer of ship fron the earth satel!ite orbit 
to descent trajectory it carricd two braking rocket engines: 
the main one and reserve. chis made it possible to change with 


greater confijence to a higher orbit. 


Besices tus ,r¢viously used orientation and control 
systems, the spaceship "Voskhod" carried 2 new system for the 
orientation of the spac:ship in orbital flights, which uses 
ion direction plotters of the ship's velocity vector. ‘This 


system was successfully tested in fliht. 


As you know from the neuspnpers, spaceshin "Voskhod" and a 
softelanding system, which, it can be srid, vroviied ideal 


conditions of l:iniinge 


A new (V system woe used on the spaceship, which acsurnd 
20t only transmission to earth of "resorting" from the apnece 


cnbin, but also tronemizsion to curth of the picture, observed 


fram aboard the ahip. whe sane WV synten wee uned Ly the 
ercy to observe the currounding space fron the sive of the 
instrument compartment and breaking motor conpartmcent 106 


from the side, where the usn 1 sarthale cnuset de “cuts 


Thus, the system was es though an a! litional porthole of 


the cabin. 


It must be suid, that the nast flirht has shown high 


aualities of the spaceship "Voskhod" and the new currier-rockete 


Throughout the flight: in insertion ranch, in orbital 
flisht, in descent and landing, 211 the systems, equipment, 
motors and other devices of the carrisr-rocket and spaceship, 
the whole setup of sround centers operatcd efficiently, 


reliably, without breakse 


A nunber of investigations were conducted during the 


fliht. 


Ubservations of horizon were conducted for obtaining 
dota on the clearness of horizon's houndosry, for selecting 
the kay Ilnyer in the ovtical ranee, for n.vicstion and 
orientation in orbital and interslnnetary flichts, when the 
"earth" will have to be used as the “main celestial bedy in 
astronavipntionnl measurements, and, for the orientstion of 
spr .eships and automatic space velicles. vow I vill cpcak 
only of come preliminary results of these invectic¢ations, sinec 


for Lhe final judeenent it is necessary to develop and process 
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the filma made of horizon. It is posuible, thnt ndditienal 


investigations will have te be conductcd. 


As a rule, on the dayeoide of the earth the horizon ig 
observed an the buundary of the atmonvhere and earth and the 
"layer" of the puleeblue halo with a clearly=lefined u. er 
boundary. The altitulte of this layer composes approximately 
15 ancular minutese ‘to me the vpver Doundary of this halo 
seemed more clear, than the visible bounde:); '>t1\.een the earth 


and the atmosphere. 


After the entry of the spaceship into the earth'=: shadow 
it was possible to observe a layer of vrightness 60-100 km 
cvove the boundary between the earth and the utuospheree This 
layer is clearly visible directly under “he moon and the 
brightness pradually diminishes with removal of observation 
area from the bearing on the moon. «he cturs are clearly 
visible between the layer cnd the earth surface, although their 
brightness is consid-rably less under the layer. ‘‘ne brightness 
of the layer is nimilar to that, observed on the horizon of earth 
surface, illumined hy the moone It is interesting to observe 


the horizon vrior to the ship's exit from the earth's dhedowe 


Lone before the exit from the shadow it become visible, 
how the brightness is diminishing of the upper leyer (of which 
I spoke before), there is rnpesraice above the horizon of the 


nale-blue helo, which pratually cots more pile anc without any 
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Glecrly defined houndar;, pasnen inte the hlack celor of tha 
space. ‘the heivht of thia holo La several timen crestor, 

than on the day side. Uraduclly it becomes brightere Frinnily 
below on the boundory of ecurth ond atuonrphere it becones 
vaddishs; this bottom layer hecomes proere.cively brighter, and 
suddenly nbove the horozon «apce-rs at first a bright red line, 
cuickly changing into hischly extended oval, and then above the 
horizon anpezrs vortion of the solur disc. then the whole disc. 
and within an instant brivht sunli:ht floods the whole cabine 


This is an exceptionally colorful svectncle. 


The grentest inpression on 211 of us meve the northern 
light, which we saw in the Antarctic area » few minutes before 
the exit [fron the shadow. he nicture was of horizon, then 
dark sky, then the uoper layer of brirhtne::s, aiditionally 
illumined by the moon, above it the rays, perpendicular to 
horizon, 6-8° in height with intervals of about a Along 
the horizon the northern light took up the whole visible 


field of vision. 


The observations of the sturry sky were conducted with 
the object of checking the nos:ibility «nd convenience of 
orientation by the sturry sky with a certain construction of 
the space cxbin and vortholes, e:itin ting nossibility and 
convenience of astronavipationsal nesasurenments ky means of 


sextonte 
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It wa: found te be wosnible te meanure sltitude of 
ataro above the visible norizon. Lt menne, that in suture 
fliphts of spaceships, sveeinily in the interplunctury 
fliphts, it will be »eseible conduct independent dot erminn tion 
from bows the ship of the lotter's attitude, to erry out 


calculations of its flight trajectory ani its cor: cctionGe 


the experiment is interesting on the invectipation of 


the behavior of fluid in conditions of weishtlessnesébe 


We were atle to observe luminous particles through the 
potholes of the space cabine It usually happened, when the 
direction of observatio. was perpendicular to solar roySe 
se all had a clear senaation of nearness of these particles - 
some meterse it seems to me, th:t those were dust particles, 


separated from the ship and illumined hy the sune 
A few words cbcut the flichte 


dhen the blasteoff of the currier-rocket is seen from the 
side, it mnkes an unusual impression? rumble of rocket ensines, 
blinding flame of their torches, the rocket itself, streaking 
away into the sky, conv. rting gr iually into 4 bright noint, 
then disaprenring into infinity. ‘this is a urand and colorful 


picturee 
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jiovover in the spece eahin Gh in careeiyed ooead 


nimelor. IF ve da ret Geerik oF the joy, compen with the 
acconplishnent of the Pack’ ("at dace Loam aff"j, then 


everything is «ven like an everveidvy oft ire 


- soft breukhurecy From the orth, 

- the noise is net to. Lond Ceorcnce sold te the ovotue 
in the cabin of 2» codern liner), 

- vioriutions aot toc severe? low sro carelcg ar. 
only in tretconic reiorn, 

- Licht svinging of the roc.ct, resembling svunaving 
of » train on the way, 


- eusily-ondured overstraine 


at the end oF ench roenet ots: e@ they, unturclly, inereose 
und corresvondinvly ot the cte:t of a new stave crop «lnost to 
the usunl level. seneratly the propulsion veaneh is not hord 


to cnduree 


AS you know, the desevnt and landing heve goussed very 
well. after operation of the braking ivtor, in accordance vith 
the reyulur scheme of the flight there wis sepor tion of 
doseending vehicle ind inctrumont eniseccbeente for oa lonr 
time we sow in the sortholes the inutmuient camertnent, waieck 
wag noturclly flying next to us efter Che sua thone with 
reenptry inte fence stuognherie Loyerc the Dlluuinenee ss oceeie 


Le 


notiveshle tn the ortholes of the bevadery Levere che block 
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wi’ digavpesred, a radeorance shroud coull he seen seyond 

the cortholes, only through vortholes fvcing the earth ve 

gould see it covered with clouds. 309n even thic pvieture could 
not be olbuerved © the brightness of the pouncury Layer wis 
nighere For miny of you it is provably no secret, thet the 

pas temner ture within boundary lsyer oround the re#entcring 


ae . ° 
vehicle is ahout 10,990. 


“he overutrain orscually increased. iowever, we stood 


it well. 


atte» the shin's velocity was iuinehed due to atnespheric 
orcking, -t oltitude of 5 km with velocity ebout 220 m/sec the 
aeeschute system wis activated. athe veiiele continued its 
dascent on the parsciute system. xmicht sbove the ezrth surf:ce 
> nev Lending system wis activuted, which ensured landing vf 


the vehicle at practically zero v-locity. 


You, of course, understind, that this flicht wes a grest 
joy ond s ticfaction to mee co t-ke prt in a space flight 
ig a ore t honour for ny mime L vould like to tke oovartire 


of the oce rion -nd once wore to tannic our vonmunist Party and 


the voviet Gove rment for the ich trust whown in me@e 


bPe he Lar try Yoorcte oon, bodies ond ientlenent 
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Iosm vlad to have particinat.-d in an extremely interesting 
nedico=biolovi¢cal cxyreriment on the spaceship "Yoskiod", and 
ire rosdy to share vith you so f-r only the most prelimin ry 
results of the curricd out investipatieons und my «irect 


impressions of the orbital flicht on the multieseater spaceshipe 


The increment of the crew to three pecple and introduction 
into its compozition of « doctor huve opened out principally 


new 9986: ‘ities for studying « nunber of rroblems in space 


biolocy :nd medicine. 


I um extremely grateful to ali, who with their enthusiasm 
end labor sssieted in creation of the space labor-tory '"Voskhod" 
and asour d this remarknble stellar trine TI thank «11 my 
comrades in fli:;ht for their help ond n-rticip:tion in me‘tico= 


biolosics1 iavestigntions on borrd the spnceshipe 


‘he following wore the »roblems of medicosbiological 


investigations aboard the spaceship "NVoskhod's 


16 study of the tunction:l condition of the central 
nervous svsten and eificiency of the crew merbers at various 
stu, co of the sprce flighte 

2e study of the effect of 1 combine tion of space Plivht 
fuctors on the functiounl stite of the eprdioevercular ond 


4 


Hhlood syoctemBe 
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Ze Investiyation of external respisntion, eiseexchin a 
and energy consumption 4n conditions of weiphtlea:ne Se 

ay Functional stite anvestifpotions of anclyzers in 
conditions of weightlessness. 


5. affectivity eztimute of life sunsort and lending systembe 


To implement these tasks remote recording of physiological 
parameters by means of telemetry wis used. Noreover, the doctor 
cosmoniut had in his hands devices and other means for carrying 


_out direct determinations and investivcationse 


Recorded by telemetry in e-.ch cosmonut was clectrocardiogram 
jn one chest section, r-spiratory movements of the chest, 


seismocerdioczrams (fluctu:tions of chest, cused by systoles). 


¥Foilowing the earlier prepar:d »rovram and also due to 
circumstances I wes «ble to » cord in my elf or in my comraces 
cerebral biocurrents, electric -otentinis, arising with 
voluntary :.nd involuntary movements of eyes, parameters, 
characterizing courcinotion of movemonts in firureedraving and 


writing, and #lso the curve of muscular efficiency in the 


rhythmic wovements of the wrist. 


Horeover, the oulse and respiration rete of the connou uta 
were continuously tr usnitted Jurin., the fLlischt by weans of 


shortewive srensaitter "signe" to cround vecontion ceaterse 
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Besides the medico-biological investigations my duties 
included «tse (ia the case of need) medical aid to the members 
of the crew and the control of Lite support systems aboard the 


spaceshipe 


So as not to ro-turn to this question a:vain, I may as vell 
say, that I did not have to give any medical aid to the 
cosmonauts, therefore, I did not carry out the duty of the 
onboard doctor, although it gave me a clesr concept of the 


possibilities at the disposal of a spaceship doctor. 


AS regards the perfornence of the life sunsort systems, 
uention should be made of their highreliability throu;nout 
the flicht. ily:sienic conéitions in the cxubin were almost 
optimum. Air pressure corresnonded to atmospheric, concentr:tion 
ef oxygen and carbon dioxide wes normal, humidity varied trom 45 
to 60) at tenpernture 1821". any outside smells were not 
noticeable in the cnbin, the air felt fresh. the artificial 
ventilation of the cibin enabled the spacemen to remiin in the 


cobin in liht woolen suits of snort type. 


the food on board, “SG sareanily given in the press, cansisted 


of virious pvroducts, packed in rnyone 


whe teste ‘ualiticrs of the ration both in round tests ond 
during flirht vere highly oenrecinted by all the members of the 


Crewe the anvetite of the cosmon:uts durin; the flight was 
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quite normal. 


digh appreciation deservs also the construction of 
armchairs modelled to fit the body of the cosmon:uts. 
Inclination of the armchair details provided ontimum position 
of the spacemen in respect of the overstrsin vector both 
during the orbital insertion rnd during the descent trajectory 


and landinge 


the moment of transition to wightlessness did not cause 
any unpleasant sensations. We discovered our being in weight~ 
lessness msinly from the unusual sirsht of the objects florting 
around the cxbin. Carofully enalysing our sens: tions, 
Feoxtistov und I found, that with closed eyes there is an 


illusion of being unside downe 


fhe efficiency of @i1 of us virin; th: flight wee high. 
Subtle coordinated moveuont: were executor without ciifireulty, 
handwriting did not show envy conuisersole ¢h ow oe « more 
detailed analy.is of the mo .or function wiil oe mu’e sfter the 
study of telemetry Gita, hovev-or even sow it chould be 
mentioned, that in coniitions 9f wei;phtic.cuess it is juite 
possible to carry on worl, connectrd with avslic tion of nost 


diverse scientifie cyuinmente 


fhe nrocrem of ecznerilental recesreh during the flicht 


Wag so full, :ne@ the time so short thut ue hod to ccononice in 
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inr ste. ve slept by turn for 3-5 hourse he sleep unas 


sound, without deeans. after sleep we felt roasted, froshe 


she thorough eftsreflight examination, to which we were 
subjected on Llinding, did not detect any disoriers in the 


state of our healthe 


Some chan-es were discovered in the morpnholoyical picture 
of blood, in water-salt metzbolism, ete. However, these 
chan,;es had transitory and, apparently, non-specific nature, 
indicating certain general fxtigue and tension reaction, caused 


by the combined physical and nsychological factors of flight. 


Physiolovical parameters, recorded vy means of telemetry, 
are at voresent being proce:sed, analysis of blood samples taken 
in flight and of exhaled air ure not yet completed. and, 
naturally, the materinl «as a whole is not es yot procersed and 
analysed, therefore, I would not at present draw any 
conclus.onse hen the processing is comnlete’ of the whole 
exnerinental material a detuile: revort will be ~ublished, which 
will be of interest to a wide snhere of reople, intere:.ter in 


problems of the space flisht. 
Vheank you for your attentione 


vherenfter, the spacemen ond the Pr vic ont of the 
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acuieny of science 8, Use cnsvered nunerous suestions of the 


journalisctGe 
"Pravca', 22nd October, 1964. 
wass Communiquee  "'Voskhod=-2" in Flight. 


On the 18th of harch, 1965 at 10 hours Hoscow time the 
soviet Union placed into earth orbit by means of a poverful 
carrier-rocket spaceshipesrtellite "VYoskhod-2", riloted by a 
crew of two = pilot cosmonaut Cole Belyacv Pavel Ivanovich 
commander of the ship and coepilot Lt. Col. Leanov aleksei 


eee 


4 
the spaceship suteliite "Vosxhode2" was vlaciud into orbit, 


nlriost ns calculatede 


According to preliminary dota the orbital pvriod is 
YO. minutes, perigee and -nosee disteinces 175 and 445 kn 


: : : ) 
respectively, orbit»l inclination about 65°. 


fvwoeway radio cowamnic tion is being constantly miintained 


with the spa.cship "Vosichod=2". 


Accordin; ito report of the ship's commander comra‘e 
Belyaev, and also dit: of telenctric mencurcments, the crew 


hes sutisofactorily stood orbital ina rtion of the sp cship 
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and transition into seipzhtle one 


Comraies belyaov and beonov ace warsing in acenr inace 


with research program, they feel euite fite 


voumunications from abourd the spaceship "Voskhod-2" are 
tronusmitted on frecuencies 142.6253 17.365 and 18.0355 mesncveles 


oer seconde 


fhe spaceship carries also trousmitter "Signal", operijtiz 
I & , ng 


on frequency 192916 Hepse 


All the systems aboard "Voskhod=sc" operate normaliye 


Further communications on the rrogres.. of the flisht will 


be trensmitt-d by all re iiostations of the soviet Union. 


vocay, 1th of Larch, 1965 wt 117 hours 30 minutes Moscow 
time during the fli cht of spaceship "Voskhod-ec", a man hns stenped 


for the first time from vehicle into spacee 


On the second revolution the ce-nilot it. voi. Leonov in 
a special space suit vith an independent life sun-ort system came 
out into space, woved ovey fron the spn -eship for about 5 m, 
sucessfully comelet-! of inv os isntions ound sbeerv tions and 


savely returned to the shipe 


By werns of the “Vo system shoo: the exit of cane te 


Leonov into ounce his vork outside the chip and -cinrn were 
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tranawitted to earth and watehed by a network of — round 


centerSe 


Sonmruia *#conov wes feline suite well durin; the period 
outsiae the spaceship and after nis «-turne The commander of 


the spaceship comrade Jelyaev is zlso, feeling well. 


‘the following will be carried out during the further 


flight of spaceship ‘Yoskhod=2". 


- sesting systems of svaceship; 
1 


- medicosbilogicul investigations in conditions of 


Pavel Uvenovieh Sclynev © comuondor of the coscusuite 
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Gomra. og velynev and boonov ave eoptiruing their verk in 


necordances with the vrorrnme 
411 the systens on board the snacechip apes ite nornalive 


Further covmasic:tions on the oracress of lie flicht will 


be tronsmitecd by all ro tio vitations of the Sovict Union. 


The Llicht ef spr-cship “Vosihodee" is successfully 
coiutinuinge viillions of “V viewers saw on the screen tho 
exit of pilot-cosmonaut Leonev from the venice and has free 
floating in specee hile being outside the Sad caunay: the 
cosmonaut exanined the external surf.ce of the spaceship, cut\ein 


the cinecaniers, and viseusily observed the eurth and the snucee 


On completing the oronrom cosmonaut Leonov returned to the ship. 


Total time of cocnon ut ieatoy ih the outer space was 
about 20 mine includine 10 min. outside the shipe All the 
ooerations of exit and roturn the spacemen carried out under 
supervision of the ship's commonder, nnint ining vith him 


cantinuous communicstion.e 
“he communder of the snateship vol. -clyccv to control 
centers 


- the assionne at for uexit into the outer conce and 


return to ship is fully cotipleted. Che voraetecn is evbin 
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modicalecanzral syitenoe whe connenmts foe) velle Pulse 
"O07?, Keupiration rake 14220. she preseribed «re teiutoined 
in the cpace cnbirne “cuperiturc 19°, pressure 7GO mn of 

ne wurye «the astronauts had their weel with anpetite, 
thereafter, comrade Leonov in accordun:e with the arorram had 


his reste the commander of the spaceship Vol. Belyaev conducted 


astronavigs:tional observations and measureme itsSe 


ureetinges were transmitt:) from eboard "Voskhod-c" to the 


peovle of the sovict Union, surope, Asia and africae 


the succecsful flisht of the spaceship ‘Voskhod-2" is 
continuinge «at 21 hours Noscow time the spaceship hs completed 


its eicshth revolution. 


¥rom Sth to 13th revolution the svaceshin "Voskhodec"™ 
will not everfly the Soviet Union. che racioeconmunic tion will 


be m-intained with it in shorteunve bend. 


During 11 hours of the flicht the cround nencuring setup 
ruceived « lot of nusoeful iniorhntion on tre flisht trojectory 
aid nerformunce of all the sy.teus of the spaceships acceriin: 


to the data -1) tne systems Function uormellye 


Yhe yropjram of ne iicosbiolovical research -ovided 
information on physiological characteristics of resetions and 


niture of wovenmonts vith Free Plocting in opscee 
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From sbesrd the spaceship covmonats teransieltted ta 
Soviet ocientists, leniunerd, moyciueers, to eanictiont ond 
workers ov ictule for the conntruetion of oc paceship "Varishode", 
While flvine sbove ocuthern and corthe moam ries, the spacemen 
trinsmitt.-d greetin i to the nesple of Yuba, betin sawerie: ond 


UsAe 


Hence the crow shall corry out the programa of r search, 
taking rest by turnse On the 19th of Nareh, at 4 hours 
14 minutes iioscow time the snaceship satellite '"Vowishod=2" on 
its 15th revolution will again a»ne-r -hove the territory of 
the Soviet Union, in For unste 


statement of the Co:wender of the Snaceship "Voskhod-2" 
Prior to tekeofi into space in the ime of the vrewe _ 


Our dear friends! vour:csl 


It is diftticult to describe the feeling of the ereat 
happiness, which we experience fron the thou;ht, that ve, two 
sovict citizens Were entrusted by the Communist Party ond the 
Soviet voverument to carry out a new ossicnem-nt in the most-ring 


of the space, besan by our conr-Jes, cosuon-uts of the soviet 


Unione 
vho forthcouine Plipht of our gpoeceshin “Vockhode2" is a 


new important ctep in space reseieech ond its cone cte far the 


first time in hi: tory a mon, bein: in the orbit of «-tifiet: 1 


earth saceltlite, will lock on the enrth not throush «» p-oriiolee 
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we welt undor otand the impoctsnce af taslemcaiane the 
a5cirnnent entrusted te ue and we csoura the Leaiatls Gente. 
vod theo of the Canwnict Furty, vaview Gavernient, our 
dear countrynen, «ll near ond tear onen, thek we ehald only 


all our knovled -e¢ ond Ghill, will »vower ond ouericy to justify 


with honour the trust, saown to ube 
till we meet scain, dear courmees, on our beloved earth 
( sass) 
bales svon siour sphye 


Pavel Ivanovich Selvyuev vis orn on he coth of vune, 
1925 in the villase Giotisesuevo of doslyatinekii aren in 


Volosod resione de is a meuber of the Urs since 1949, 


In 192, on finishing the tensyear school, he rot a Job 
at a factory initislly ss a turner, later su. exsminer of re cdy 
producte 

Tn 1945, he volunt .rily joined the voaks of the soviet 
aray and rescuer t.-) to be cent to Glyeiny uchosle edo re une 
Was  roentede In (9% fe Pe ashes: the glo tu peatnwsle 

AS a Vi iteresilot ne Cook art am the cer aith Gots ud 


therenfbher eontinued to gorve ds voplous pilito py ouitoe 


fhe co:nond highly are. Lhe fleine onetities oo kF vel 


Ivanovich, entio win:, thot he flies belily, vith con scivee 
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In 1659 ee cat the ronk of Wi ehter-cilot seer’ “Laasit. 


In 12° Seg ou one of ci vast yiloteda mianders., WwW ont 
q r t 


to Hedes goer abresorce aceden, amich he Cinisned in TG 


at ure ent & vel lymovich is tetiag » corre jacncence 


postecr ust course in tne wee seiner ahPe Ore? ate ieny 


The comiuonder of Gsacesuin sol. sclyucy (et sauces cfully 


cnwpleies the jedlal uroiniuve An innus nerfectly the e:uipment 


of the conceshin.e Yo ig weil srenered os cocnender of tne 


gor :ood uervine in the osviet ary cusrdec arter of th 
Weed star’, medals ‘or song 3 uerit’, ‘Jor vietery over 
germany", ‘for victory oves Conon, “ALL years uf soviet aruy 


end Fleet", “4O yeurs of cro: Port co of casitl, “for feultlecs 


Se is married and tas te duncviteco © Ivina, orn in iO 


und iyudnila, bern in 13° Ge 


dig fetuer lied in 1950, cinther = in 14536 


Leonov aAlek::ci arkhinevien was barn on the poth ef levy, 
4954 in villacee bao tvyanku ef fisulsrei os 1 in Kemerovo riote 


He is au member of Grol since 157. 


Pa 
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in various units of the sir #orce.e 


‘the cornmind geeauks weli of Seonov, valuing in him ood 
flyar,: suslities: sulfecontrol, comnovure, hich discipline. 
He wes ayaried rank of "Pirhterepilot tire clucs". de is 
a ceod peracnutist, acs completod 115 jumps with narachutes 
of verivus tynee In 1960 he sot the ronk of "Instructor of 


rireborne troops". 


as oa menber of the crew nilotecasinoniut Leonov hes 
succes.:ful_y commlete? unecial troining, knows perfectly the 
construction of the svaceshin ond is mite prepar d for currying 


out cormosite tucks during the soav:e Plishte 


Lt. vol. Leanov is otuivins in shusxavechii »-"onsutics 


For conscicntions service: in the sovies amy he ih s ven 
aeomiod Crsor of the "ken ster" ond ne ols "+O yews of arned 


foeces; oF Jao! ond “Sor foilsle.. var OLTLT strc ine 


SE Beoweve 6. Oreste. Yor weitere sos to oom of the 
Prisary Porty Growisetion. do is diver of a vellepoper, likes 
drawing © als uruvings frow the cosmovrene con be ueen in 


poPLOiloswlse 
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aleiised arkiivevich is mavriedy, bar one convhter Jietoriyve, 


Sorn in 196176 


"Pravda, 1th merch, 1965¢ 


258 Youd we on the sisht of space 


tn the th of bereh, at 1? hours ioscow time, coupleting 
fifth revolution around the earth, the cr. of snaceship 
"oskhod=-2" vere working accoriing to Siisht arogram. after 
the exit into spare of the second vilotecosmon ut Leonov and 
a brief rest the conlition of the snavzmen wos determined from 
data of telenetric nesicnlecontrol sysiomse hey were found to 
be quite fit. Fulse 70-72. aesvirstion rate 15-20. she 
present conditions .reo m.intrined in the crbin.e fenmpersture 
19°, pre. sure 760 mn of vereurye “he speremen ate their 
neal vith an aneebite, theres fter in occoreence vith the »rovream 
cours ie Leonov hal a reste che commander of the spuceship 
Sole Jelynov coeries an artroenavise tional observetions and 


Goterabuctlanse 


were tronecitted fron acoard the snaceship 


Wosiodec" to neonles of the Soviet Union, surope, asic «nd 


nivricre 


atc hour: hoseow time the svaceship camplecet its 


ete ht cowolnt ite 
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On the 19th of March at 5 hours 30 minutes oscow time 
the spaceship "Voskhod=2" completed its thirtcenth revolution 


around the e:urthe 


Juring the night the spacemen slept in turns. Ihey both 
rested, had their breakfast and feel quite well. Resniration 


rate 16-20, pulse - 72-756 


Redio-communicution with cosmonauts Belyaev and Leonov, 
as well as processing of the received telemetric information 
from aboard confirmed, that all the systems aboard operate 
normailye Pressure in the space cabin 1e2 attire -empernture 


18°. Humidity 45%. 


During the past night the work on spaceship was conducted 


exnetly in accoréance vith the »rorrame 


"lying above tusii.lisn continent, the spacemen transmitted 


er-oting to the veople of AuStraliae 
"Pravaal, 20th March, 19056 


ea. Vomuunicue, Programa of scientific aecearch is 
Fully Inplomentede 


Le Sa a 


eel 


On the (ba cf March ot 12 hours O02 minute ioscow time 


spaceship "Vosknode2", vilote:: by o crew consisting of th: 
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ship's commander Cole Belyacy and eca-pilot Lt. Col. Lconov 


his safely landed in the areca of Perm citye 


the landing vos innlementc! vy the snaceship counonier 


Sole Bclyaev with the use of meinunl control sycteme 


Comrades jelyaev and Leonov feel nuite fite 


the oroscam of seientific research is fully completrde 
During the flight a composite scientific and technical 
experiment was conducted on the exit into space of the cosmon-ut 
in a specinl svave suit “with an indepeniwnt life supoort system, 
which ovened out = new sta ec in the mastering of space by a 
mane Haterial, obtsined in the flight of spaceship satellite 


“Voskhod-2", is being rrocessed and analysede 


"Pravda", 20th larch, 19656 


49 Soumunist Party and the whole sovict People! ‘Yo 
Peoples and Sov rnnents of the hole doride. 


a) ——_ re 


fhe address of the Central Coumittee of the Crs, 
Presidium of the supreme Council of Wier nnd the 
Government of the soviet Unione ow... .--.. = 


Phe voviet veonle have achieved mn new outstaaing suceess 


in resenreh ond mastering of space 


soviet comcrnky Woschoden" vith o ccew of spaceship 
A 


comiender cour e selyoey and co-ilot couric keunov WS 


placed into eupthes oellite orbit on the 13th of feorchy Vine 
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During the flight pilot-cosmon:ut comrm:e Leonov hus come 
out from the ship and, having implemented the rcowuired 
scientific observations in spa:e, returned to the sprceshibe 
To accomplish the man's cxit into space and his return the 
spaceship “Voskhod-2" was equipped with special teenies 
devices. ihe commander of the snaceship vilot-cosmonaut 
selyaev during the e:neriment controlled ecuinment for the 
exit into spase, observed the sirzs of Leonov and muintuined 


continuous contact with hin, ensuring sifoty of this 
unprecedented test in space. the cosmonaut Leonov oteyed in 


space cowiitions for about 20 iinui-s, including the 10 minutes 


outside the ship. 


thus, uring the flight of the spaceship “"Voskhod-2" for 
the first time in history a man sce ved sireetly into space, 
whis is a tee.t scientifie fe-t, necom-lirched hy the cr.w of 


spaceship “Wosthodeo", 


tinving couplet: during che 46 fours wore than 17 
vovolutions .round the esrth and Coverinms © aisutance over 7-0 
thomoomt ky the multiess:ter sxweersrt "Vostiued=2" Landed on 
the woviet soil in the sres of Porn Citye all the oysters, 
equipment and ing ruments of the suiceship oo refed uormaliy 
and Lanltlessly threushout the flichte #roblems sct to the 

7 


crow of the onaceship were encried aut fuilye “he gnrecenien 


[rel velile 
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“he oxit of a non into space, accomlished during the 
flicht of "Voskhod-2", opens out a new cra in the congues 
of space. “his unnariileled experiment vroves the oo: ibility 
for a man not only to fly inside the spaceships, but also to 
be active in space, implementing ohsorv.tions and other 
operations, - in : word, to work in spre. cience arise the 
realistic prer:yuisites for the resolution of most difficult 
oroblems, including the flishts end l:n‘inss on the noon and 


on other »lnnets of the Solar oysteme 


Observetions, implemented during the flisht of snaceshi 
9 3 > + = 


"Voskhod-2", made a new zontribution to the world scicnceée 


the coura ‘sous craw of the snaceship “Vos:shode2?" have 
increased even more the space fame of our soci«list ‘otherland. 
Phe wnole world once acain sew the superiority of the soviet 
snace technivue: our vowerful and exact rockets, eorcvert 
spaceships, their equipment, the whole system vor asmuring 
safe waneinespace flishtse It haus shown once in, thet the 
mind and knowledre of the soviet scientich., -cnins of 
Govdieaens, <llful hands of vorkers are coumble of recolving 
any problem, s-t to them by the So nunict Porty ond savirt 
GJovernuente In contitiesne of cocisliom the & beste ond 
cCapecities af voviet conlo Sloss cpeme cra races vel ve 


sockelion gives birth foils to ues lercesy whose foots wctowtsh 
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the world, Gur wi; htly soci:list in.wuctry have r «ached such 
venks, that it is cinuble to brine to lit« the most daring 


ideas, which only yesteriuy scemed fIuntustice 


fhe feat in space, heroism and fesrlessneis, shown by 
comrades jselyaev and Leonov, fill with prié* .11 joy uhe 
hearts of Soviet people, raise a new tide of soviet vatriotisnm 
and readiness to do all that is necessary for even treater 
flourishing of our motherlande Jointly with the Sovmunist 
Pacty the Soviet neople are vproud of achievements in creative 
labor of the scitntists and desisners, encinee:s ond workers - 
creators of the spaceship "Voskhod-2" and of «11 those, who 


assured its faultless flichte 


The flisht of spaceshin ‘Voshhod=0", just :s the oreceiing 
on@s, serv2s the couse of ence and prosresse whe soviet 
Government has venentealy sta. -4 and tovey ajsin solemnly 
Meclarese “Chat the soviet Union follows ind will unswervingliy 
follow the tiolicy of veace both on earth and in the space. “chis 
policy is base. on the »rincivles of socinlist oriere che 
sovict Union does not thre:cen ony country, strives toword 
bucine..s cooperation with -il the nutionse The voviet vovernment 
proposes ven re) disermcsient and re elution of Enter tional 


sontroversyeas oy diseussicnsSe 
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strug: ling for the cause of pence und frientchip between 
peoples, the soviet Union jointly with other socialiot countries 
will henceforth also take all measures, open to it, to sunpress 
the attenpts of agrressive imperialist powers to arrravate the 
international situation. he voviet neonle firmly condemn the 
agressive policy of UeSeAs in south Vietnam, and their 
provocative attacks on the Jemocratic Renublic of Vietnam. Our 
sympaties and our suprort are entirely on the side of people, 
fichting for their freedom, independence and social prosresGe 
In the face of imperialistic provocations the nreoples of 
socialist countries, all those, who value the cause of peace, 
are culied uvon to close their rzenks even tighter and to strupzle 


even more activel: for the cause of neace in the whole vorld. 


The soviet people know vory well, that the most reli:ble 
guarantee of nen-e is to consolidite in every vosnible way the 
wmircht oi voviet Power. workers, peasants, intellijsentsia all 
the loborers of our motherland increase its misht by their 
selfless lnbore Inspired by the fent of heroes-cosvonsuts 
comrudes v-lyuwev and Leonev they will achieve new successes in 
creative work in the name of building brisht communist society 


in our countrye 


Long live the Union of soviet socislict wenuvlies = the 


birth lend of cunmnonmntiess 
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wlory to hernie Sovict casnon uted 


Long live sovivt weople = builder of coticunism, cours anus 


fishter for pence and hanniness of nationsl 


Let the cooperation of all countries in the mastering 


of spa.e be flourishing! 


Central Vomnittee Presidium of the Vouncil of 
of UPSU supreme Souncil Ministers, 
of UsiR USSR 


For the Victory of Coimsunism. 


-%, selentists and designers, onvineers, technicians and 
workers, all ::roups and organizations, participiting in the 
accomplishment of the flicht of a crew of spacemen on the 


wultiecenter snu:eship “Voskhod=2".e 


To Soviet coraonauts comrvie elyaev Pavel Ivanovich, 


conmrate Leonov aleksei arkhipoviche 
Year comraies, “riendsl 


Gur socislist ietherland successfully continues the -sccalt 
on sper@e She space flicht has just been complst@ of the 
wultiece. ter onaccship satellite "Vaskhoder", the soviet reople 


ynil the whole m niind came to t:now the n-mes of the cew heroes 
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in the conuuering of snace = counnnder of the snacenhip 
"Voskhode2" = nilot cosmon-ut comrave Jelyiev and coesi lot 


costionsut comrn le Sronove 


The flicht of spaceship “Voskhodee" hos opened a new, 
extremely import::nt nace in the history of space con ueste 
In the soviet Union for the first tine in the world e man 
has stevned out of the spaceship and free floated in snacee 
This difficult, rosuiring unusual daring experiment wis 
accomplished by nilotecosmannut comraie Leonov with oarticination 
of the spaceshin's commander “ilot cosmon ut comrade Selyaeve 
Comrade Leonov h:.c successfully carried out outside the ship 


the revuirsd investigations and safely r=turnei to the chin. 


By menns of the latest syccial .zV system aboard the exit 
of comra:e Leonov into snace, his work outside the ship «nd 
return to snaceship could see with their own eyes millions of 


the earth's inhnbitentse 


fhe ersu of the seucechip "Vosichodec™ has fully inipiewented 
the composite science reve.rche sll of.c1 of thic svace trip is 


a new outetandin: contribution to soviet and universal sclencee 


Yor the first tine in Lictory a tan has orene)? « doer into 


universe, he cnme c. > work directly in the outer Gpiiree 


the whole soviet peovle is wroun of the new ochievenent 


of our :iotherland in the creace conocuest und fimitle::: cours ce 


of the apneenen conradeg belyev and Leonove asined by the 
Communist Party they have overcome ::11 the difficulties of 
unusual seace flisht, carried out vith divtinection the 
aonienment of the Porty ind the Government, inerensed the 


space fame of the soviet Unione 


we heartily consratulace you, deur comrades welyuev Psvel 
Ivanovich and Leonov Aleksei Apkhinovich, with succe::sful 
accomplishment of your space flicht on sy.ceship s-tellite 
"Voskhod=2'* and implementation novle assivnment of the Soviet 


motherland of entrusted to youe 


The Central Cormittee of the Co.munist Party of the Soviet 
Union, Presidium of the supreme Vouncil of the Ussk und the 
Vouncil of Ministers USoR sincerely conzritulate also sci?tntists, 
constructors, encineers, tocunicians, workers, wedicos = all 
Courwies, who narticinated in construction of imoroved wulti= 
seater spaceship s-tellite "Voskhodea", its new systems and 
equipment, in vreparcetion and implement tion of space flight of 
a crew of soviet cocrion- ute, in the acconnlishment of the first 
in the world exit of a mnn crom the emicechip into the outer 


SNA e 


30 of SoU, Presidium of the supreme Council of Usa, 
Council of Winisters, Uss2t are clad to note, that ult the systems 


rnd equinnent of the spaceshio ‘Voskhod]2", in carticuler the 
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system for the man'a edit fre. the ship «nd hig r-turn inte 
cabin, varked faultlessly. Thereby, once nore the hich level 
and excellent quality of the Joviet apace technicue were 


devonstr:.ted to the whole world. 


slory to the soviet scientists, deciynerG, engine iy 
technicisuns and vorkers, who opened a new horizon in the svace 


connuestl 
slory to the new heroes cf scacel 


Lons live uenin's Vouiunist Party of the soviet Union= 
inseirer ind orgenizer of «ll the victories of the soviet 


yeoplel 


Let us slorify our soci:list wotherl nd by ferts in 


lnbor for the victory of commnisml 


Critral Gouictee Poo.cudunm or che SoaaseLl of 
of oa ssp eme souneil winigters 
of vse User 


Pravin", 20th Harehy, 165e 


To ve 
of the sup 


2 oon eee 


de cortine cat eccicnient of the souiinist Pocty, sovict 


<o7o 


Jovernuent succensufatly corvied cute all che oy ten of thie 
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oracenkip operuted velle d@ feb chte iirc tinier: For the 


trust in us. 


GG Ubi Ged ery aeonew 
Mrravadel, Oot Loveh, 1.556 
Vacree of Freciciwi of the Saoreme sonnei i of oan 


for vonferring the Uenk of the stero of the sovict 
Union on Pilot vos-onaut vowrie Bolyiey Pele 


Por varticination in the ascowolishment of the firot in 
the vorld exit of a nan from the spoceshin inte the outer siace, 
invlementead during the flisht of the »siloted spaceshin satellite 
"NVoscnode2", to confer the rank hero of the soviet Union with 
award of the Urder of senin «nd w»edal “Gold Star" to oilot 
cosnon:.ut commander of the spaceship "Vosisnod-2™" conrade 


Belyaev Pavel Ivenovieh and to set up a bronse bust of the jiero 


in toscowe 


Ae wlnovan 


shaivmen, Frositium of the ov creme 


ree OOK de, 
s@crouaryy, Beooaddien on reme 
sonei lL of Usslte 


rinscow, Arewlin, Cord tierch, VG 9 
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vecree of the Pre.idium of the supr-me Council, 

iig3R for conferring the Renk “Pilot Cocnonaut 

Tia aR" on Sonrele Belynev Pele te. eeeee 

For the accomlishnuent of the space flicht on spuceship 
satellite "Vosi:hod-2" to confer the rank "Pilot cosmonaut of 


Jour" on the citizen of the Soviet Union cowrimie Gelyaev 


Pivel Ivanoviche 


Ae Mikoyan, 
Choirman, Presicium of the 
supreme Vouncil, Ussre 
Ne Jeorgcdze, 
secretary, Presidium of the 
surreme Council, UsSR. 
ioscow, Kremlin, 2314 liereh, 19656 


Decree of the Presidium supreme Vouncil of Usa on 
JSonferring uank Hero of the soviet Union to Pilot 


Cosinonnut Leonov swede ok nes 


For inplementscion of the first in the world exit from 


snaceshin into the outer spice, -ccomibiehed during the flicht 


on iloted spaceshi; s tellite 'Yoskhode2", to confer the rank 


hero of the wovirt Union with aweri of the Order of Lenin und 
medal "Gold Star" to pilot cosmonaut comr: + wtunov alekeed 


arkhivovich und to set up broune bust of the ero in hhoucowe 
I 
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we s-lkayon 
Chairman, Presidium of the supreme 
Jeuncil, UssRe 

lee acorcndae 
seere-tery, Precidiun of the suorene 
Souncil, UssRre 


hoscow, Kromline 2ird larch, 19656 


Decree of the Presijdius of the suprene vouncil of 
Ug32 on venferring the Rank "Pilot Jossonxut Uso" 


on Vomraie Lvonov mete oo. ee eee ee 


For accoulishing space fli nt on spoceship satellite 


"Yoskhode2"" to confer the rank of Weilot cosmonsut Yoor" on 


che citizen of seviet Union coarse beenov alexnsei arkhipoeviche 


we ILO, 
Shaipvnen, Presidium of the surreme 
Soventil of Vs5Re. 

Ike 20OPCN1Se, 
oecr tury, Presidium of the supreme 


Domeil of YooRe 


lioscow, Kremline 23rd Tire, siete 


UPpavdat, ith tiaechy WO" e 


Pro. secvonterance on the ileroie Flincht of 

Yosuoniuts Pete iiclyaev and Asxe Leonove 

the snacious assenbly nall of lorncow state University 
on Lenin dills is filled to ennacity, The nresseconferonce 
was held here, called by the Prusidium of the acateny of 
Sciences UsJR and the Ministry of foreign Affairs Ussne It 
was dea’ ‘23 with the outstanding victory of the soviet 
people in the mastcring of spnce and meetin, with vilots 
cosmonauts belyaev and Leonov, who tor the first time in 
history stenved out fron the spaceship satellite 'Voskhod=2" 


into the out+r spxeee 


Present nt the confercice were soviet and forsign 
journalists, newbore of the divlomatic corps, scientists, 
students, workers of various org uniazationse arent is the 
interest, shown by the universal cublic for the new victory 
of the soviet space consucrerse Thunder of as lsuce croetc the 
aooearance in Procidiunm of the Aero sonesrien ond islenti cts, 
who brouznt Lane to our wotherlund by the uew historic 
accom-lichnent ain reese urea of the linitless s.cce of the 
Universe 


Onening Advresn of NeVe heldyvgh, President of 
the acatery of scionecsy UsiR 


ane 


fee 2 ee ee eee 


the soviet poovle cxystountioulty and cansecutively cosricd 


on the ctudy and mantering of the outer Gnaucee rr country his 
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built up an advanced space industry, which normits sovict 
acientists and ensincer: to r evolve prondiose upahleme of 


nenetration into the enths of the universe. 


The croups ab Reneureh dnititutes and deni sning 
offices work on constriction of snaceships, e:uipment, verious 


systems ond constructions, cilculate soace routese 


Fro: the firct in the world artificial earth satellite, 
first moon shots to spaceships, niloteu by soviet people, our 
seience and teciniwe desonstreted to the whole world, what 
heishts the soviet »cvople nave renicied under the Lex versnip 


of the sre..t senin's purty. 


vehi: to resealve one of the nost orincival vroblems = a 
yan's exit from the spaeeshin lircetly santo the cuter snicee 
Resolution of this oroilen emens out new erent eoccibilities 
for ivelenentins the nost distrut @lisits of 2 man to the moon 
end other cele:titl nocies, for construction of inhenitealen 


Lrvernlem tary te eo1Ge 


SOW we cil aise, Ghat the flidit with the exit of 


coun ut Trew the seaccship ‘“Voshodew™ into the aut «space 


WG fh eon Lege ewone: Ge 


She net: . lista nt of this cacecin nt is one of the teat 


Pep evble oeevomi neca in the vay of resteriny, the piece e 
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This event marks the beginning of entirely new stave in the 
research of the universe. ‘low new great prospects are seing 
onened out for construction of orbital stations, for the 
junction of spaceships in orbit, carrying out of ustonomical 
ane ;eophysical investizastions in space. In the near future 
it will be »ossible to create in e:rth orbit a space research 
institute, in which scientists will be able to work of most 


diverse specialities. 


Vear Pavel Ivanovich and aleksei arkninvovich! 


To mark the outstandin’ achievement in the snhere of 
cosonnutics - first exit of a man into the outer space the 
Presidium of the academy of sciences Ussox has jJecreea to 
aword you vold metals with the name of Rese Vsioltovciii, 


the founder of snace flivhtse It is iy »lensure to curry 


out this dutye 


Permit me to connider the ~resseconforense opene 


address of volone] Pel. Belvaeve 


ae 6 eet 


On the 18th of March, 1965 at 10 hours Noseow time a 
powerlul cursicrerosicet slased into earth satellite orbit 
spaveshinesnbeLiit: Vosnhodec™, the cousunader ef which ws 


myself and the coenilot - Lt. Sle Leonov alewoei ar liinvicle 
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Having com.let:-d during the 26 hours over 17 revolutions 
sround the earth and covered over 270 thuucsnd kr, the tuo 
seater soaseship 'Voskhode2" gs: ely lonied on the 19th of 
Larch at 12 hours O02 minute i.oscou time in the are: of Fern 


citye 


Whe flicht of snnceship ‘Vosthode2" has snown once more, 


..> 3.e mind and knowlecrye of the voviet scientists, cenius 


of designers, tchnicions are capable of constructing nerfect 


spaveships and carricr-rocketse 


he assi¢nment slanued eneeiny f1icht in the eorth 
satellite orbit with ex verime-nt of exit from the scracechip 


into the outer Te wy: myiicrecs to capry aut revearch 


waieh include? ne isgeciolocie:1] ex criments, vecolution of 
e 


snace nevir.tien olenents, sbeerv tion and stuly of the earth's 


stuourher@e 


the flicht of scnaceshir Mogiuoded™ was cree wed by Lom 


wns tesioue crepar lion of the cre 


Since the emeceship “Vacuhodel™ wes aifferent from the 
preee? ting vernicles ond the sro. rom clainues an ex orinent on the 
san's exit into the outer seace, our crepes tion con cangicersidls 
wore Couelexne we vere in clace contact witha desicers, who 


eemotpuete the saip one mi tacteeted da the tects of ata voertous 


- 1092 - 


oootemse host of the training uss contucted on s truininr 
veviele. On this vehicle Leonov and my.elf prior to :-utonmarcics 
worked out interaction «-t vurious branches of the flicht rnd 


speciaily ijuring the veriod of his ex’ t into the snace and return 


to the shine 


If I was ssked, wrether «11 this ie easy or difficult, I 


would have wisvered: net cacy! 


as I have cnic, the crew wes faeold with an extensive procram 
of exneriments, scientific vesenurch, basset on the exit of a man 


into the outer spaceée 


the oro cram has peen fully isplenented. whe esmeriment on 
the man's exit into space we Pecan itimdiately after wo were 
vlaced into orbite Lye Sriend s-onav cerried out «li the 
nroparetions ror the exit into snace ond limatiently waited 
for nx coumends fe vant te guup out into crave even hefore 
the time murked by the v-rocrem, but Toseotrained him. che 
procram is a vrocrem amb dos the comrmouder of the erew ce 
res; om ible for dis io leugnt: tione Hoving canfieme ,y thre oil 
che Live gas och vention. of besvoov Pmistions sopmediny, 1s ciece 
sa om sp dwautdien norsk, Locuve che corrcmd ot reucribe tine 


far the ouit ota gecce@e 
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Live) ia Je tw loshone conection vith Le onov, ond 
Govieos Gitte ad in the cuage eubin enabled me to check the 
work of the inicoewient Lif. sun ort, #eo eel] ac the wulse 


and resoiratione 


During th: exit and the stay of Leonov in snace effect 
WaS investi-cated of maic trensfer on the shivts behsviore 
AG SOON on aconov shifts? to cne er sanoti.cr side of the siin, 


ag it sensitively reicood to bhese shiftin se 


tes 
c 


ALL the covenents on the e..0racl shell of the soa ceship 
and impacts, were clearly felt iesije the snipe fJher-forc, 
besides all the sycecms, orovidcd for she concrol of the 


spaceman, who is aitsive, taeve wis eiditionnl “sound” system 


of cheexinse 


Mnroussout the Plicht sll ayectems and eauinne nt of the 
snaceshin "Voownodu|e|ed" Goerute i sorinllye Je oer ture in the 
oh BAO Sy hud nk oe ie : Bi ecpete mn 
eatin wes about #100 oy Aaniiity 20etGoy cr ure 7 tome or 
conveniont innlemensSotier of in-ivitucl scisatifie evo crim aks 


and eboervetions we merticviiv vrei our. clyven from the ..ase 


4 


suit, in sarticulir resay i tee helmet, bowing Clover ond 


musk coy, vers Teeling well. 
vf > 


In sesarisseo with the fli ht croprom oe hot to lend on 
Lhe geventeenth reowolitian iv cutom tic aesesst cith the use of 


Jonblin’ orients tion syotease In the ease of Poilsre of the 


= 1094 - 


automatic Linding cy:ten the cosuoniuts could alvouys lund hy 
moaual lendine system with the use of “uplic.tiag orientiticn 
syotemse Cur cosuonvuts since Long had a wish to use the 
Weanual londin:: systen, core Tuily worked it on land during 
training and were rendy to nse it ia Tlichntee we were ulso 
wetting ready for thate I must ©. mit, tiet we, ‘ilots 
cosmonauts, were secretly even «n-ry witn the sutom:tics, which 
deovrived us of the vossibility to ‘o souething, that ve wanted 


to do ourselvese Sut, us thoush to defy us, it slwuys worned 


perfectly» 


and wasn ino crenssetion for landing by the cutom:tic system 
of descent we unted some conormsstity in the worhine of the solnur 
orientation system, wo were even «lide Sow ur had « chance to 
land manually and thereby vo uncover one ore remartnble eapucity 


of the soviet niloted, new in the full cence of this word, 


snaseshipse Frenily sreusine, oe vere only arr id of ane tnainge - 


that we wont ve .llew to to ite You see, the sutatetie Je cent 


system could tinve been used on tae next r-volutione 


fhe 30 setonuis, which rewiire: to tuke +s cinion on re ort 


and re uest of porni. vio to lend iaonusligy ceene? very Lens to 


USe Yinalivy, the "so cohnerd won ewiven Yor the menual foo.dinn 


q 


on the cighteventh rovoliti: 2. Tae earth wis convident of our 


powes and hud no foubt, thet ower will uence the : sohlere 
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the manucl lansing systom opercted Piuuitlecaly, end ve 
landed aeuroximately, where estimated, but vith sone overTlisht 
due to the novelty of this lindinge “his is one more convincing 
proof of the vnovsibilities of our space teehni-ue, ensured 


against any inci-‘lents and unexnectednesse 


To implement successfully the landing of the snaceship 
"Yoskhode2" helpea me the aunlities of the firhter=silote. the 
manual lending syctom of the svaceship is a reli.uble system «nd 


may succenofully be used in subse:uent flirhtse 


fhe lnan?ing was accomlisheé with the use of softelaniing 
systen, which has already been used on the syaceship '"Voeskhod". 


zehis system overnivd serfectly and mite justifies its n-nee 


Un landing we were met on our native soil by the wor:ners 


of Pern, who warmly welcomed uSe 


On the day of our recsurn to woccow the Usa bos Leunched 
into earth orbit a piloted suvceshin “Genmi'" vith cocnonauts 


uri.som and Youngse “his is a netionarl echirzven nt of VoAe ie 


conrratulates the brave americon cosrnoniutce 


Let the (flichts of our ond ancricen corronvat:s be ile cted 
to uncovering the seerets of the universe tn the inser: + of 


seience ond for the pood of 11l r-eniinde 
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adipois eof Lt. vole ‘here. Leonove 


eee oe ee ee ee 


oefore onosing on to the actual sta 


my cluty to tell sou ahout 


so to sony ies the flisht its 


“ 


» which prec 


the vaid were preceted by rinontic vorke 


the pirt of preparation, the overt: 


tement, I eonsiier it 


THe 


elf. the five :teps in 


fhe sunceshio and 


airelock chanber were bein: novellei, deepevicuum conditins 


were cre .ted in thermal enviroament simul-tion chamsere und in 


these con‘itions ve, Gr cue? inte opace suits, warked out otace 


be otace and sot orscticudig 


ec 


enyertence in the whole croce:s of 


abrelooiinge 


ininediately 


orbit we beran oreparsations 


2 va 


i 


for the excerizente to wsen-:ing into we i2ek Cuutitees, 


Waile :till ii the spews cobir, Do out on ith the nelp of 
Coe mies the heave Rl oubSh Gao epewient Liv. sur ert ovetem 
erad cot eee: vith ite wo ec oneh oF the oro ocuees iso ehe chiaier 


“nd in the c.ntie from the ec: 


Mie Gil 8S es “ho.ted ine FT lec the rrecsure into 


-_ 


suit, checked the dabter's rei vitue euecie? the 


the helaes ond conttdon on 


cnecked the CaP RSS eee aes 


Ons 


out 


into 
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Pavel Ilvinavich closed the hateh of the space cobine 
delieving pre cure fron the cheer, tho comeonior opened 
the exit hilche «a Llinling suoctt of sunlicht flooded the 
airelock chimber. she sro into space abyss woo open’ I 
could not contain my imprtience to t-ke » look outsite.e I 
ask the counander, out everything should cso eccording to the 
nrocram, there is no nurrve I waite! for a little while. 


at last everything is rendy, 1 con come tute 


the immensity of svace was in front of me in 21ll its 
uncescribable Leantye Fir:.t look on the exrthe It flonted 
waijestically in front of my eyese It aoneure) flute «and only 
the curvuture cround the eters ceminded one, thit it is a elcbee 
In spite of the yuite ‘ense light filter, I s-w bri-cht cloun‘s, 
the asure of 3inck sec, and edye of cost linc, soucnsinn Aone, 
the wovorossisk beye It vos the time to leave the shiv and 


step out into svoree 


#without nurry Io oser.mbled sut frou the cvirelock, ot 
sennrated from the shipe IJ noved away from it further and 
furthere she hulyuard, by mecns of which IT was attached to the 
eaip, stretehed to its full lencth and my uoving swey fren the 
Ship hes cearece sli,ht foree of oushing awey froa the chip 
resulted in its slictht anvmular ceiftine und in front of ny 


eyes besoan precaal wardaliims of cur vonderiul onice vehiclee 


Loiecpest el te gee Saary conten. ta of List one Shoadutig Ud thee 


wen nothing oF the corte whe carte of gadeeuhin in the chuiow 
wore quLte welk litten an hy the can con,  PLeetbed fram the 


eirthe 


Io slivhtly «alle? on the aedyard and besan creelust ly 
aerroashing the shine shen acein Toute away Crom tne shin 
ond, turning shout the tranuverce axicy beran credually moving 
away fron the suisve Sricht unvinhing stass scninst the baek-round 
of a diurkepurnle chin -ciag tate velvet Gloccnens bottenless sey 
vere revlaced by a view of the ecrth.e In ‘ront of me float a 
m.jestic ~reen wesasives, Ios -cocnised Volen, mowitnin rane of 
the old ural, tren Iosaw the Gb un’ Yerisei rivers, «gs though 
I floate.) above « hue colorful nape vistance did not nermit 
to dietermine torns ind tosecrs ha¢eel votailio, tub to tho e, whe 
ave finilinr with the brnsh snd easel it is ditficult to find 
aik- iwestic picture, than the one, which was onening in 
front of ieee fhe hricht oan, 65 though nile t into the bloc ness 
of the sy, venetrecin; with ite rays Bare-ugh the visor of the 
helnet, c.ypro-ciadly wormed the fucee shen cain ctars and the 


vesone Gc of carthe 


After som: time I -uits ener etie Diy ontledt mycelf us she 
Wilyard and Loc to detend nyseif with Words Sram the ship, wiich 


verum waving cui tly townord uee rireb of Jl I thousht of 
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nvOLdine Hattitee os. aiuat the piv vith the elim te cage tipsters 
Bab, on reaching the aireloci, my won pe bootbed Ee ouoek of 
tho impoacte @hig wer vory augy cmd To beesme esaeyinerd, thet 


by ccuptime onmeaelf® it is aornibiae to peek goaruin ied in there 


Unusual condi Lionse 


ITouos fealim: porvoethe eodi, ng sood very ctecrful, Toaia 
not feel like vurbine vith the free anace, ond oven, ccttinge the 
couwjind Lor return, IToonee nore couched ots fram the ede of the 
inteh, to check, why there cre naonlipr velocities at the first 
instent after the jolt. this us: shown, thet the slichtest 
shifting in diveeticn of the jolt foree resulted in rotxtion in 


the corresnonding sl nee aweourently, seoule, who sre going to 


work in space, will heve to leorn fev to fix the body in cantition 


ac reonrds the so ec:lled psycholo ical buirriecr, whieh sheild 
have been an insursiounte cle ob. coele to nomm, co oitine yr .ly to 
Meet Feoe to face the seace abyss, Lo hove felt no bovrivr ond 
even Corot, that it can bee TI hat no time to think cbeut it. 
wovertieless, those 2O minutes, whieh Doheve « ent in sonice, 
cneludine the 10 winute. outside the sin wee only the Nareat™ 
tt 


of the flicht on spaccship “Vounhode-e". Tolnew thet ined 


Ehevefore oerbed not toa wiste mo nomele cotonde 


Horcov ry, 2 Ho to oimificwmt rele wes slowed ix the ib ty 


that Dow cout ntly in teuch vith carder, or 5 Friond, 
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and with the carthe I did not feel stone inc. tee Winn ly 

I lid not doubt the curlety oF the nie calh, «Avi bitter at 
eanioment ond Life oujeors oy sete ehoorban LY the time has 
paved very cubekly ond the dank oom abo oowives for hetlag 
outside the wiice Tome a t® Ghee aegume, UNEth posited 

my exit into sunace on Ciln, a2 tele? to cukep the no ten, 

but it wee not go wee She ev a nee de iuYluted sauce suit 
are still somewhat ro.. ‘. cede VYonsideruble cinysie:1 effort 

wis require? and ay oode-ye with ausce wii exdemi.t rote etc. 
Vinally ITvas «iin da the aireloes: ondoaitee a walle wis in the 


envin next to Pevel Ivovieh, wie can ry tule. ma on the a-..e 


coupiction of the eit £ cine 


as roome és the seat of the Plicht yon rears Trom P-vel 
Ivanoviehe I would only like to x.y a few vords avout those 
unforgettazle impre sions, sbout the comut of colors, which ve 


were lucky to obsurvee 


In conelucion I world like to sav, thet the ~reliminary 


ry 


results of owr seece flieht nessit to drow sore conclusionse 
the exit from spazeshion into even Guase ie suite rorsible and 
is not anymore something mysterious for a none A iin ina 
srecial space ouit with anprovir-te indevendent life sus jort 


systems may not only exist in space, but also implement certruin 
a e t 


onrsoc ful and coordinoted opcrationse Physicnl work and scientifie 


reregreb ope poaceibl. moo he Gi. i SpActe 

the woy for mask rans the outer spaces ic net canye jut Tlan 
mire, thet sovict sei -nec, techuiauc, 9) niuc of our prople will 
penerite propecsively deeper into the seeretes ef the baiv roe 


an’? use them for the pood and hapyiness of mankind. 


Fravia, 27th Larch, 196%. 


Yasuo Dia UAL way wbivar Gio fn un. Ot VG 
Woe Tbe", 


 SrAGaS11F 


ce 


Poday, 2%rd of April 1907, at 3 hre. 35 min. boscov tine 
the coviet Union has nlacec into earth orbit 'y means of a 
powerful carricrerock t a new spaceshin "Soyuzei". The spaceship 
"Soyuze1" is piloted by a citizen of Soviet Union pilot 

cosmonaut of i.scad Hero of the Soviet Union lt. sneineer Sol. 


Komarov Vladimir Mikhailovich, who previously accomplished 
snace flight on spaceship '"Vosxhod", 

ahe rurpese of the space flirht is th. following: 

= testin: of the new pilote: spacecrn ft 5 

- oneration of systems and construction elements; of 


space ship in conditions of epace flichty 


- carrying out extente:! seientific and physi costcchnienl 
experiments anc investipations in consitions of 


space flight; 
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= continurtion of modiecoshiolo:;ienl investigations an 
effcet sludy of various pace flirht factors on human 


organian. 


The spaceship "Soyuze1" is placed ‘nto an orbit close to 
calculate’. accoriing to preliminary data orbital period of 
the spaceshi» is 88.6 min., iii-tance at perigee = 201 km, at 


aporee - 224 km; orbital inclination - 541°hO'~” 


a reliable twoeway radio communication has been fixed with the 


spaceship "Soyuz=-1". 


according to report of the ship's comsancer comrace Komarov 
and telemetry data, he has quite satisfactorily stood the orbital 


insertion anc transition to weightlessness. 


He is feeling quite fit. 


Vladimir likhailovich Komarov has begun implementation of 


the planned flig¢ht program. 


Communications from aboard the spaceship "Soyuze1" are trans-= 


mitted on frequencies 15.0908; 18.035; 20.008 lecps. 
‘rhe systems aboard the spaceship function normally. 
Further communiques on the provress of the flisht will he 


transmitted by all th: radioestnrtiens of the Soviet union. 


Pravda, April 24, 1967. 
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YasdS CORLUEIOWU SE Gi vil. cliGHe GP SeaCecHIF "ScyUsel!"! 
8 hoursae 


The Sovict spaceship "Soyuz-1" continues its orbital flight. 
At & hours Moscow time the spaceship "Soyuz-1" has completed third 
revolution aroun the eurth. ‘the ship's commander pilot-cosmonaut 


Komarov is cenducting the planned propram of rusearche 


rlying above the voviet Union territory, comrade Kemarovskii 
transmitted from aboard the spaceship greeting to the people of the 
soviet Union: "Gn the eve of glorious historic event - 50th 
anniversary of the Grent Cetober evolution I transmit my ardent 
greetings to the peoples of our hothcrland, paving th: way to 


communism for mankind." 
Accorcing to report of comrade komarov an? telemetry data 
the cosmonaut feels well, his pulse rate is 82, respirstion - 20. 


steady racio comaunic::tion is being maintainee with cosmonaut 


Komarove 


10 hourSe 


Sovict snaceshin "Soyuge1", #t 10 hours has completed fifsh 


revolution around the carth. 


fKeccorcing to report o° pilot cosmonaut Vladirir homarov, 
the flirht program is being successfully imrlemented, he is 


feeline well, hic mood is cheerful. 
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From aboard the spaceship Viadimir homarov trananiited ardent 
grectings to courageous Vietnit: .ciple and best wishes to the people 


of Australia: 


"I warmly greet the courareour Vietnam people, conducting 
selfless strugel- agninst th: bandit aggression of «smerican 


imperialism, “or liberty and inderen ence". 
"Best wishes to industricus suctralian people". 


According to data of telemetric measu*ements the pressure and 
byte Aare ‘ ‘ ° 
temperature are within the limits; temperature in psace cabin 16, 


pressure 750 mm of mercury. 
Continuous radio-connecticn is maintaine:! with V.i. Komarov. 


From 13 hours 30 minutes till 21 hours 20 minutes koscow time 
the spaceship "Soyuz-1"" will be flying outside th radioevisibility 
zone from the Soviet Union tcrritory. In accordance with the 


flight program pilot cosmonaut V.I.. Komarov wiil be resting. 
22 hours 350 minutes. 


Soviet spaceship "Soyuz-1" continues ite orbital flitht. at 
21 hours 20 minutes Koroow time the spaceship entered radioe- 


visibility zone from the Goviet Union territory. 
the ship's commancer pilot cosmonaut homarov report.-c, that the 
work is heing inmrlementec in accorvdance with the prograrn, he is 


feeling well. According to report of Velke Komarov and telemetry 
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Gata he sanitory an’ hysienic coutitione in the cabin ace qoite 


normal, 


At °2 hours 30 minutec i.oscow time the spaceship "20 une" 


has: completes thirteenth revolution aroun: the exrthe 


the tests of the new spaceship "Soyuze1" are continiin 


Pravda, Avril 2+, 1967. 


2aSS COMET Qua UN THE Ysa Cr FILC? CCS NAT USSe 

HB20 OF THE SOV? UNICN VLY. SHGING IR SCL. KCN ARCV 

VLADINI MIKHAILGVICH: 

4s informed on the 23rd of April 1967 a new snaceshi; "Soyuz-1" 
was placed into earth orbit in th: soviet Union for the purpos:. of 
the flying tests. che ship was piloted by; the pilot cesmonaut of 


ss? ilero of the soviet Union Col. lorarov Vladimir Mikhailovich. 


During the test flight, which continues wore then 24 hours, 
Vel. homarov hac fully imylemente’ the planned proyprem of orer finn 
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the new chip's systers, an? alco the planned scientific experiments. 


wvuring the flight pilot cosroncut V.>. Komarov maneuver d the 
epaceship, tested its verious systems in different conditions ane war 


rivineg a qualified estimate of the new ship's technical data. 


Cn the 24th of April, when the lest propram wos completei, it 


was was suprestec, that he shoule finish the Slirht en? lance 


After implementstion of all the oner' tions, camnecto ™ with 


transition to landing con:titions, the spaceship has anfely possced 
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the moet difficult an’ responsible branch of braking in dense 
layers of the atmosnhe-e and hes tocelly quinened che orbital 


velocity. 


flowever, during the orening of the main par chule canopy at 
altitude of seven km, accorving to preliminars data, as a result of 
twisting of the top cord of the parechute the spaceship descended 


at high velocity, which was the cause of death of V.eM. Komarove 


The untimely death of the outstanding spacemen 
test-engineer of spaceships Vladimir Mikhailovich Komarov is 


a great loss for the whole Soviet people. 


By his work in the sphere of testing spaceships Vladimir 
Kikhailovich homarov has given a priceless contribution to 


development and perfecting of space techniauee 


"Pravda", 25th April 1967. 


sore OF SHE PRsSIDIUM OF Str 88h COUNCIL CF USS 
Oh AWARDING TO Hs20 OF THE SOVIAT UiIch PILG? 
JOSMONAUT OF USS2 hChARGV Vel.. Cr SECOND Toc AL 
"GOLD Star". 


For heroism, courage and bravery, shown in the test flight 
of the new Soviet spaceship "Soyuzei", to award to the iiero of 
the Soviet Union pilot cosmonat Komarov Vladimir Mikhailovich 
second medal “Gold Star" (posthumously) and to set up the a 
bust is the native place of the hero. 


N. Fddgorny, Chairman fresidium of the Supreme 
Council of US. 


Ne. Georendze, Secretary Fresidium of the Supreme 
Council of sbi. 
Moscow, hremline 
24th April 1967. 
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AUTOMATIC SP4CBE VEHICLES rOR INVESTIGATION OF DISTANT 
SPACE AND PLANETS OF THE SOLAR SYSTEM 


TASS COMMUNIQUE ON THE LAUNCHING OF AUTOMATIC 
INTERPLANETARY STATION "VENUS=1"t 
In accordance with the program of space research the 
Soviet Union on the 12th of February 1961 has placed into 
orbit by means of improved multi-stage rocket a heavy artificial 


Earth satellite. 


Tne same day a controllable space rocket took off from 
this satellite, placing on thepath to Venue an automatic 


interplanetary station. 


The station will research the area of Venus in the second 


half of May 1961. 


The main objects of this launching are tne checking of 
methods for insertion of space object into interplanetary path, 
checking of super-distant radio-communication and control of 
the epdce station, scale verification of the solar cysten 


and a mumber of physical investigations in space. 


The equipment on. baord the interplanetary station is 


operating normally. The weight of the station is 643.5 kg. 


Radio transmission from the automatic interplanetary 
etation are being conducted on frequencies 922.8 megacyles 


per second on command from the earth. 
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the stetien is ecrpyin  « penrant with the atute 


emblem of USare 


Flicht tracking of tre automitiec inverplonetury st: lien 


in being e:cn‘net do nv 2 speetal messurinr certer. 


According to ebtoinel duta the st- tion is moving alenr 


an orbit, close to enlcul:ted one. 


On the 12th of February 1961 at 12 hrs loscow time the 
station was at a distence of 126 tious: ni 30G km from the 
surface above = point of earth surfsce with meocraphical 


q 
coordinates S6°hO' and 6°04 Ne 


The successful Venus shot payes the first interplanet: ry 


path to planets of the Solar system. 
FIRS? FLIGHT VC Vilils 
Movement of tie Automatic Internisanetiry Station 


On the 12th ¥ebruary 1961 the flight begun in the 
Soviet Union of automatic interplanetary station on the 


path to planet Venus. 


After the launchins of the urtificial Earth satellite, 
moon shots and lunor orbitiny;, with the photorraphiny ef its 


other side began the new ert in the m-sterini: of spree ¢ ri 


"Pravda", 12th February 1961. 
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research of sulur syetem pluneto «nd the viret fli ht now of 


espace vehicle to tie nesure:t plinct Venuse 


Powerful engines acclearited the multisctau;e rocket, 
increasin, ite velocity and altitude of flirht sbove the 
Barth's curfacee the contrel -ystes wes Lleediny the rockct 
alons 2 »vreseribed trajectcry. when the rocket's velocity 
was upto to orbitul, it separaied from the heavy satellite, 
which carried the aIse ‘he satel ite wes movins on almost 
circular orbit with distance «: pericce 6601 km, distance 


. : ; ; 0 
at apogee 6658 km 2nd orbital inclinstion 65°. 


The space rocket's take off from abovrd the satellite 
tock place ct a prescrived point of orbite wher the flight 
velocity of this rocket in relation to ‘ warth execeded the 
orbital velocity by 601 m soc un! the rocket left the orbit 
into prescribed point of spice, the engine of the rocket wa: 
cut off ond the AIS sepa-ated fren ite Its free flirht to 
Venus has begune Thus for the first time 2 controlled venic™ 3 
vas launched from aboard an artificial sarth aatel ite into 


an inzerplonetury oathe 


Further mevement of the AIS is un‘er the erovity e'fect 
of the Larth, the sun un° the planets. she sarth's cor vity 
hag « conciter ble e “ect on the movement of .IS ut u 
distane: upto «mil ion km from the Seurth's center. she 


Sjiieie with apadius of 1 million Kay Surroundine the worth 
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ia conventionally known as the earth activity sphere. After 
the exit from the earth activity sphere the movement of AIS 

is affected mainly by the attraction force of attraction due 
aun and it moves according to the same laws, as the planets of 


the solar system. 


Within the earth activity sphere the AIS moved along a 
curve, which was almost a hyperoble. This curve lies in the 
plane, passing through the earth's center and invariably 
oriented in relation to the stars. This plane is similar to 
that, in which moved the satellite. With the withdrawl of the 
velocity of AIS in relation to earth gradually dropped. The 
AIS reached the limits of the earth activity sphere on 14th 
February at 23 hres Moscow time and at this time had velocity 


of about & km per sec in relation to earth. 


The velocity of AIS in relation to the sun is obtained 
by adding velocity vector of earth in relation to the sun and 
velocity vector of AIS im relation to the earth. At the moment 
of exit from the earth activity sphere the velocity in relation 


to the sun was 27.7 km per sec. 


After this the movement of the AIS, just as that of the 
planets, is along an dlliptical orbit with the focus in the 
center of the sun. This orbit his: 

aphelion distance - 151 million km; 

perihelion distance = 106 million km; 

inclinati:n to the ecliptic - 0.5 degree. 

The movement planes of earth, venus and AIS are at low 


inclination to eech other. 


Figure 2. 
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Movement of AIS in relation to the sun (in 
projection onto orbital plane of the Earth) 


Position of the earth at the moment of AIS 
approach to Venus; 

the Earth's position at the moment of take off; 
line of the AIS orbital nodes; 

position of Venus at the moment of AIS approach; 
position of Venus at the moment of take off; 
Sun; 

orbit of Venus; 

orbit of sarth;, 

dine to the point of spring equinox 


Figure 2 shows the movement of AIS, earth and venus in 


Frojection onto the orbital plane of the Earth. The Earth 


and Venus move along the orbits almost circular. The simultaneous 


position of Earth, Venus and AIS are noined by the straight lines. 


At the beginning of the movement around the sun the rocket ia 


Jagging behind the Barth. Not long before the day of the spring 


equinox tho Sun, AIS and the Earth will be approximately on one 


otraight line. 


Thereafter, the rocket will outstrip the Earth 
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At the bepinnini: of tee mave ent e shifting of the atuti oon 
in relation to the sésra wos quick. .% sue exh fren the corth 
aativity aphere t-e atstion wor in the regicn af cky on the 
boundary between Pirees ond Virs cunstcllationa, in the center 
o? trinnele, formed Sy the cture bets of Aries, slph- of Pegasus 
and hetn of Mirae By tine time tie angaler movement of AIS 
in the civ vault was elrendy very clowe In this bronch the 


4&IS moves in relation to Larth approximitely alone the radiuse 


5 t 
UL I 
14 
Sie Bam oF - 


Figure 5. ‘the visible movi ment chart of the wutomotic 
internlanetury stotion (continucus line) «nd 
of Venus (do: ted line) in celeeti«l ephere. 


The firures show ine vositinn of the autom:tic 
interplonetury ctuti no ond Venus every ten days 
of «'e flight. Cn the vetical axis cre shown 
declin:tions in devrees, on the torizontal 20x15 = 
divect ascension in hours (h). 
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Hence tie mavenent of AIS in celesticl sphere, as seen 
from the man, is Gimiler to mavementof planets. Before the 
beginning of April the AIS will be in the constellati.n of 
pisces, moving in ‘he so called retrograde motion, /.t the 
beginningof. spril the AIS will begin to shift in celestinl 
sphere by direct m:tion. The point, where retrograde motion 
changes to direct, is known us stagnation point. The direct 
Motion umonc the stara will continue till the approach to Venus, 
which will tuke place not far from the upsilon star of the 


Pisces. 


At the take off momeiut of the AIS the Venus Was in the 
constallation Pisces, shifting among the stars by a direct 
motion. “he direct motion gradually slows down, and at the 
end of March will come the stagnation of Venus. After the 
stagnation will begin the retrograde motion of Venus, which 
will continue till the beginning of May 1961, thereafter 
changingto cirect motion. At this branch of the direct 
motion of Venus will take ppace the anproacn of the AIS 


with the planet. 


In the following table are given the preliminary rounded= 
off distances of AIS from the Sarth, Venus ond Sun ond the 
angles of dircet ascent and declination every ten days after 


the take off. 
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selection of “pn jectory 


To nccomplinh the flight to Venus, it was nesensnry to celect 
flight path, meeting a number of conditions, If the date of 
rocket tske o:f anc the date of AIS approach to Venus “re 
decided, the alS orbit in the Solur system, outsi'e the arth 
activity sphere, is determined unanbirously. In this case 
the als, leaving the earth activity spvhere, should h-ve 
quite definite velocity, hoth in magnitude and in direction. 
However, with unsuitable selection of d-tes for the-t.ke off 
and approseh the required velocity will be so high, that 
acceleraticn of RIS of even very low weight wiil be unreulizee 
atic by meons of the most powerful technic: tly fe:sible rockets. 
Therefore the dates of the trike off and approovch are selected 
with a view of getting the lowest possible velocity for the 
exit of AIS from the Earth :ctivity sphere. In this ccse the 
velocity, which the czrricrerocket should impart tc AIS during 


the acceleration period, alco will be minitmol. 


‘he methed of AIS ncceler.ition by the curvier=rocket is 
very Significan:. With continuous operati:n of all the 
carricrerocket staes the weirht of ef®ective lo-!} depenic 
not only en the end velocity, which his to be inported to AIS, 
but 2150 on ‘he sngle of inclinutisn of velccity to horizon. 
With hi¢h aneles of inclination of velocity the attraction 
force of the warth nrecents aeccelerition. theccfoce it is 


esier to import | e preseribed velocity in horizontal direction 
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wherens tie high inclination engles wny ren lt in excessive 
consumption of the fucl and great loss in the weight of the 
autometic interplanetsry ststion. Fo: the AIS to center into 
earth activity sphere with velocity in reiuired direecticn, the 
continuous aceleration may require e:d velocity, steeply inclined 


to horizon. 


This can be avoided, if tke acceleration metiiod is applied 
with exit into interim satellite orbit. Satellite carrying 
the space rocket is inserted by carrier-rocket into circular 
orbit with minimum losses. The acceleration of the snuce 
rocket, which takes off from abourd the satellite, is done 
almost in horizontal ciregtion. Waving selected in appropriate 
way the orbital plane of the satellite, time and place of the 
take off from the satellite, it is possible to ensure exit of 


AIS into activity sphere with reguired velocity direction. 


The availability of a powerful carrier-rockct ind the 
take off from abourd the satellize have made it pocsible to 


place into interim orbit to Venus an AIS weighing 643.25 1.66 


Using the trike off from abourd the satellite, it is 
expedient to acceler:te spxce vehicles not only with Venus 


shots, but also in the most diverse spice pathse 


Ac bas alrevdy been mentioned, the dites of tuke off «nd 
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approsech to Venus are selected soy ae to ~et the lowest poscible 
e:-it velocity of AIS from the earth activity sphere. This dwutormines 
a number of dare ranrces for the t:ke off snd approach, gainful 

from the viewpoint of the rocket's cnergetice. ihe acceptable 
intervals of the take off duies cre 1 - 2 months and are reneated 
periodically aporoximately after 19 montise Cre of these intervals 
falls ot the end of 1960 = beginnin; of 1961. «and this wes 


used in the launching on the 12th of rebruary. 


From the earth activity sphere the AIS comes out into 
elliptical orbit of periodical motion aro.nd the Sun. In this 
connection for various energetically siinful trijectories the 
flight time till the ipsreach to Venus could considerably aiffer, 
There sre flight paths, ulong whic: the rendezvous of AIS with 
Venus occurs during the first half of the AIS revolution sround 


the Sun, in “he second helt oa: the revolution, GtcCe 


vor the shot on the 12th *ebruary the selection wis m.de 
of a path, in wnic. the rendezvous occurs during the first 
half of the revolution. The paths ef other tynes hive sore 
Gisudvant: ges in compurison to this one? che flipht time 
increnses consideranly, ‘he sepentence incre:sea of “he AlS 
deflection at she Vanuc on ecsrers at the terminal rocelerstione 
Noreo or, che distance trot arth to Venus vt ite mmient of 
ap ovenek ta the abenet is concilershly prester Jor ‘hess 


ry 


ursiceteriet, £ on on fe present ¢ ste 
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for AIS to pone in civeet vicinity to * se plunet, it bid 
to be placed into culculited traujcetory wits high precialone 


Even with wery low devintions jiu velo-ity, isiperted to aIs 


ce 


in che terminal icceleraticn, it wilt fly post tie plonet 


7? 


considerakle Gistance. ‘Srrorn in velocity 1 - mrpr cecomi, 


o 4 nN 


with totel velocit, of 41 thoua:nd m per s@ce,g on? error in 
Oireetion of velocivy Jel20.3 icerees wiy result in chensing 
the niniwum dietunce of AIS from Venus by 100 thousand km. 


she sane meenitude of deviaticn iz sroduced by in error in 


the take off time of rocket of 1 min. 


Deflections of AIS with fram Venus miy also hanpen cue to 
tue fact, that tne nosition of Venus is known onl; with a 
certain accuracy. Beeriuse of this deflection caleulntica of 
AIS from Venus my huve ervors, even exceeding re plunet's 
radiuse ‘he main souree of tiis crror is ‘the wcecurcy 
insufficient for this purpose in mei suring tie astroncmical 
unit(mean distance frea werth to ths sun), whieh Jetermines 


the scile of the Sol:r System. 


A more exect knowled:e of the ustronomicul unit is 


extremely important for spree fliphle 


according ta tice above sot ted Tet for the spruce velicle 
to reach tie plinet the mest exoct mensuremernts of e flinht 
path sre required slony witeit as a smut co: -ection of the 
Moverent durtne the Thliskt to cLomet by ue ons of eric tl siewiee 


is flso roacesc Pye 
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#ith sufficiently cceeurn'e trejeetor; mecurmcats an a 
erenter ranch vf the ATS flirht it is po.sgitte to v rify the 


astronomical unit. 
Control “ent or 


‘o control the als, deterniniti -n of ite orbit vind twoewa; 
consunication with AIS to a distunce of upte hundrede of millions 
km, =n automatic meesuring device and a radio center hs been 


set Upe 


The setting uy of the center presen:ec the Soviet scienticts 
and engineers wit’. a number of serious problems, conviected with 
ensuring contact at enormous diatsnces, with high demands of 
accuracy in ceterminution of coordinstes and of reliability in 


performance of equipment of = prolon-ed time. 


The whole fliche puth of the spice rocket could be conventione 
ally broken up into three brances: che flight of the heavy 
artificial eurth satellite, take off branch of 6pace rocket 
from the sateliite «nd the branch of AIS movement unier the 


e*fect of attraction forces in ‘ireetion of Vonuse 


The meisurenents of 4 ¢ trajectory clerients of heavy 
satellite was conducted by special fscilitics on the territor, 
of the Sovict Union. JInlornntier on tae work of as enblies and 
units of the satellite were received by raciotelemetrice stuti acy 
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set uj: en the territory of our ceuntry, one oloo by oreei ck 


chips on hae oceunce 


the Luunching of the spore rocket from tte Veowy oubellite 


wig controlled hy telemetric systems. 


efter tie separation of AIS opersted the measuring center 
of the surface branch, meant for ornitil ord telemetric 
measurenents, at ench measuring; center af the rrounml vronch 
are set up epecial “sdio transmitters «und tranceiver:, pirabolic 


antenanns with programed cuiance systems. 


Determinsztion of the sctunl orbit with withdrawalof aIsS 
from Earth to a distiunce of more tian 100 thousand km is condiuete: 
by radio facilities at tne center of diStant space cot unicention 
The sume centur receives teleinrorm:ticn ind controls the 
equipment of the interplanetary stiticn throuchout its Plight. 
the comm.ad radio line cuts in ind cuts out the Aapororri«te 
equipment of AIS, changes trinsmission rate of telenetric 


infernation, Switches over power sup ly sources, etc. 


Oper:tisn of all the facilitieson the fistont braneh of 
AIS flipyht is done accordin; to » speci: 1 wrogruc, wiieh 
deteimines ‘h. duration of co munie: tion session , their 


periodicity ond working conditicns of e-uipment. 


ror veception af rudie Gignole oto prect distunee the une 
is mde of norvrowebi nd Lowenoise vceciverce Thin inwalves the 
neeeserty ror curficiently cccur °c enlcal: tion of reeeived 


adoordited Srenucncy with cn estin te of Poppler rec teostiene 


e) 
5 


Santo con tart frequency si the ineut of Che rerrevel ot 


fillers of reectvers on ie incep banetory ot.tion gts: otete 
we_curing censor, » ppedict.b’c Doppler co enticy, Ga introduce) 


into received and anitted frequencye 


In withdrcwelof interplanctary stotion to cistance. , mecsurcs 
in tens nd hundreds of millions km, .he power of signol reaching 
the arth ic imedgnificant. ‘thus, “ov inst reeywith dist nee 

22 
of 70 million km, only 10°°° watt wilt fall to one su. ve meter 
of the earth surfece. For reception Ff sucs low signals eve:: 


with the use of superhirhesensitivity receivers the antennss 


have to be of Large ured. 


at the station of dist-nt space covmunic. tion Center 
large ontenn.s were erected, permicvting to receive radio 


sien-ls from sources <t @1.0977015 cistunce fron surthe 


The antennn covld te guided «t «ny point of celesti:l 
sphere with accuracy upto = few sngulor minutese “he ,uidance 
programs :.:e automatically invut into computers, contr lling 


the untenniSe 


All the dvta ore trarsmitted throush automatic line into 
coordination center, where whe trajectory me: -vrements are 
processed the movement of sIB is preticted by mesns of quick= 
neting computers an? the antenna puidence procpeans 10 € estinutede 
‘he Cocrdination cen'er eupervises all the proune Nervi ces 


according to 9 planned programe 


The Arrangement of tie Gtution 
Jie et 


with a com:1es: of radio and ceienticia equipmeat, oricatotian 


and sontrol syctem, the mal esantral syctes, pover supply covrec:. 


In construction the alS de mice in the chape of © proncumise) 
body, consisting of cylindrical seetion with. two end ploter. 
Incive toe pressurized body fitted on on inetrument boord is 
the «irborns equiivas.t ond chemtesl bucterice kloaks,. Outcide 
the bedy is arranved a wrt of the scientific equipment nencers, 


two panels of solar b:tterieg, shutters o° the thermal control 


system «ni elements of the orientation system, 


attached to one of the solar batteries panels is = block 
of hent sensors for varinticn investicntion of optical coetficienss 
of various covers dur ng the orelenced precence in the interes 
planetary space at di erent (is wancee Trem the Sune Moreover, 
outsi‘e the station's budy are fisted four antennas. One of thesee 
pencil = beam ante ns: = hes the shoe of a noraholoid aout 
two meters in diameter an- ensure connection with interplonetury 
station at reat diatuncse from the Lsrth and transmi sion of a 


creat volune of invornetio: wit is @ Geert time interval. 


rhe two crose weeny set uy of Lhe olor bolt ry pone, 
have loveradiatisn pattern cna ace sesnat for co uunicetion ot 


mediun distoncee fror ‘ic cartie 


the ounidireetious) ceriel © rol “e4 © in lonest @ ip 
Mennt for troen@&tecien of ipfcrwtisn ari tro ieeSory poapen: ter: 


deblermipotio:n is the aoareenril bronche 


Movimum Cimened oa ef the ciotion(wiciewt the opteune 
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ond celvwr batteries) are 20435 ae iu lenjsth ont 1860 


in disn-ter, 


weiplt of the interplinetory ciation garsaned {le oly. 


the ponol of the Gelar batterie ., the parabolic ond cod 
antennas -rior to the oenretion of the otetion tran the ayes 
rocket apg fuldcd and open ovl iuaediately afcer the cepacoldios 
excent, 2.¢ porabslic antennae *he lsttler opens out on tine 


Approach to Vowrte 


the constructiss of the st tion cusur oc saint nonec withir 
the pressurize? body of the initial so pr srure of about ZOP un 


ef mereury throughout its “Liyht. 


The shutcers of whe thernol control cyetem, Fitted on 


utohy rotebler ole peel theu 
sucPrcc, Georegrendingls nnere. tas erp Geere a ble romovel 
of hevt, esvnated dusting operst’ an of sirborne eo suipmente 

“he ohutters ond venlils tors inside ‘he ‘ody ore controlled 
bg uiecus of anijepentene oirhorne proecronialy devices with a 


eae fe pk nia Cie Aig > hte hee oboe ; in : Be wet Aas : - 
Se Ges aN eee PURO en 2 ong wie Tes We) Oa pee Srane 


be Overhertinc or erermcolin. . Thus the srotleo ic rerolvin 

or orowieing noms tenger tare sordituc:. for f:ceuwirhborne ereipmen. 
throutious fhe wooke List acto from the carta te Venun, tn 

tre ebrte ule arproueh la lhe van rabweonee ef urts 


Vio million my Pec. vith aver Poereteat af solar eclicstion 


hy more Lion Lyv.ctlte 


Ne tug wanels gio the cote rp bilvenabesy ede, eenct citi 
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oriented on the sun, »rovi‘le for ecantinuous recharging of chemical 
current sources throughout the flight path of AIS, ensuring power 


suppby of all the airborne systema and equipment. 


The radio set of AIS implements the following: 


- parameter measuring of the station's movement in 
relation to earth. 

- transmission to earth of the results of measurements, 
conducted onboard by scientific instruments: 

- transmission to earth of information on performance 
of airborne equipment, preesure and temperature within the 


object and on its bodys 


#- reception from arth of radio-command for the 


control of airborne equipment operation on board the station. 


Operation control of the airborne equipment of the station 
is done by transmission of commands on radio line from the 
grounc centers, as wel] as by the individual airborne programing 


devices. 


The orientation system of AIS resolves during the flight 


the following problems: 


- elimination of apontaneous rotation of the station, 
obtained during separation from space rocket, which took off 


from the heavy artificial earth satellite; 


= search for the cun from any position of the stat-on 
and orientation of solar batteries on the sun during the whole 
flight period; 


- orientation in the vicinity of Venus of the parabolic 
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antenn  tow:rd the earth for obtaining bi rhcr rate of tronnmmisnion 


4 
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of the seicucifie information ond dota on per’ornanc: of alrborne 


oyudpment to cartiies 


she AIS carrics ao complex of ;cientifie inotruments for 


physical mesuring on the path esrthevenure 


At present the we -surcments are beiur conducted ¢ 
instruments, desipned for space research far from plinetoe 


Tnese include jnstrusents for mersuriniss 


- cosmic rays; 

= magnetic fields in te rane from a few single peommas 
to several scores of grnncss 

- charged pourticles of interplineti-ry gus and corpuscular 
beams of the sun; 


e ‘or recording micrometers. 


The .IS carries 1. peAMant wit the ctute emblem of the 
Union of Sovict socislict epublica. whe pennant is a model 
of earth, heh’ow cehore in construction 70 mm in diameter of 
titanium alloy. Cn the ou side of the sphere is a picture 
of the counters of continents. ‘The seas -nd otenns are of 


pale blue color, the continents = colden «= yellowe 


inside the spherical ponent is a memorial medel with 


the state emblem of Dss%. On the of -er sice of tio meds} in 


Cr: 


the cen cr is » chert of the soler aystiem wit: orlite of Herceiry, 


Venus, Sarth aud Hers, ond olan ote ed 2 ingeription = “inion 


of sovict Socialist xepublics =1961." 
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The reciprocal positicn of the planets corresponds to the 
moment of AIS approach to the venus plnnet. 

The aspherical pennont is nlaced into a special protective 
cover, the outside of which is formed by pentagon elements 
of stainless steel with the state emblem of USSR and inscr- 
iption “Earth Venus 1961." 

The launching of the avtowatic interplanetary station 
toward the planet venus opens out to science extensive 
prospects of direct study of the outer space and the planets 
of the solar system. 


The first interplanetary path has been paved. 
"Pravda", 26th February 1961. 


TASS COMMUNIQUE ON THE LAUNCHED OF AUTOMATIC STA'TICN "MARS=1" 


In ac:ordance with the program for research of space and 
planets of t:e solar system, a Mars shot was accomplished in 
the Soviet Union on the 1st of November 1962. 

This type of shot was implemented for the first time. 

the last stace of perfected carrier-rocket h:s placed 
into interim orbit a heavy artificial earth satellite and the 
Mars shot was accomplished from aboard this satellite. 

The space rocket carries automatic interplanetary station 

4Mars-1", weighing 893.5 kg. the flight of automatic station to 
planet Mars will last over seven months. 

The main problems in the launching of automatic stution 


"Marse1" are the following: 


- 1130 


- prolonged space research during the flight to planet Mars; 
= establishment of interplanetary space communication; 
- shots of planet Mars with subsequent transmiscions of 


pictures, taken of the Mars surface to earth radio-channels. 


The cutein of telemetric, measuring and scientific equipment 
46 automatic in accordance with the flight program and on radio-= 


commands from earth. 


The tracking of the automatic station, prrameters determinat= 
ion of ite path, reception on earth of scientific information 
are done by the speciai measuring set up and by the center 


of distant space communications. 


Preliminary results of measuring data processing at 
coordination center show, that the automatic station "Mars-1" 
moves along the calculated trajectory. On the and of November 
at 10 hre Moscow time the station will be 237 thousand km from 
the earth above a point on the earth surface with coordinates 


37°" and 4O°N. 


The whole equipment aboard the automatic station"Marsq1" 


operates normally. 


“fhe launching of the automatic interplanetary station "Mars-1" 
ie another step in space research and the study of solar system 


planets. 
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field. Moreover, in the outer spxce for from celestinl bodies, 
may exist magnetic fields of various types due to mugnetiam 
of the sun, store and flux of charged paticles, coming from 
the sune 

Elucidation of the existence of cosmic bodies mupnetic 
fields have direct relationship to solving the origin ind 
nature of the constant matnetic field of earth. In spite of 
the eftorta of many outstanding physicists, astrophysicists 
and geophysicists, the origin of the earth's magnetism upto 
now coulu not he explained. There are many hypotehses, but 
not one of them is generally recognized. If we proceed from 
the theory, explaining the earth's magnetism by electric currents 
supposedly flowing inside the metallic fluid earth core, it is 
possible to fix the intensity of magnetic field on otier planets, 


for instance, on Mars and Venus. 


It is possible, that both the planets do have magnetic field, 
weaker than the earth. ‘The knowledge of the magnetism of other 
planets taking into account their physical state will assist 
in making « selection between the existing numerous theories. 

It is also important in another respect. Knowing that one 

cr another planet has a magnetic field, we can assert that 

there are phenomena existing on tris planet, which could 

not have been on earth, if the field did not exist. In particular 
if Mares has a mapnetic field, then it is surrounied, juet as 

the earth, by a radiation belt. Besides the fact itself of 
Magnetic field existonce on the plonet, it is important to 

know what is its intensity end now the meegnetic poles are 


arranged in recpect of tie planet's rotuti n axiGe 
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the earth with volocity in relation io tiie cun of not Less than 
33034 km per second, iee. overtaking the oarth in ite orital 
movement by 3-4 km per second, my nove in orbit reachiu the 
Mara. Spruce vehicles, which cume out froin the uttractican 
sphere with velocity 26-27 km per second, ieGe larwing from 
the earth by 3—4 km per second wilt fly in orvit, le-ding 
to venuse In the cause, if with exit from the cphere of earth 
attraction the space vehicle begins to overtuke the eurth at 
velocity, exceeding the minimum required, it will reach the 
Mars orbit even by shorter way, than 1t mini:unm velocity. 
Nowever, this requires high consumption of the rocket's fuel. 
And this will cause the need either for reducing the sudmissible 
weight of the space vehicle, or will make the fli;ht rfenerally 
impossible. Orbit, in which it is possible to reich Mars 
with the least corsuption of the rockct's fuel, is inown 


aS energetically optinun. 


In the choice of the orbit, close to onvtimum, “h+ estimate 
s:ould be mise also of a number of factore, -ueh as the inelinute 
ion ofthe orvital pline of Nars to orbital 1-.e of the earth, 
conéitions of radio conmunicition wit! the stition, the most 
convenient pnssa;‘e of the stati:n in the vecinity of pl--net 
for scientific research, ete. For the “liit to Mars it 
wes necessary to select the time, when ¢he position of curth 
at the mom: t of the rocket's tike o°f oni of Furs ot the 
mement of che station's flirht toward it coincided reupectively 
with the sturt an! endo. optimum orbit. vhe:eby are determined 


the bost dates of the rocket's thke off to Narce 


Launching prior to and sftar this timo involv. high 


consumption of fuel. 


the optimum dates for the flight to Nars follew ench 
other ap roximately aftor 25 montha. In 1962 thig period hae 


fallen to end of Cetoler - beginning of hove: vere 


This therefore, exulains, that preeinely on tne 16t 
of iiovember the blisteotf wis Or lementesa of the highepover 
multistare curriererocket, aborri which wis the con rolable 
Space rocket with automatic interplanetury station. ‘she 
carricr-rockct moved with high precision alon;; tne prescribed 
trajectory. when the flij-ht velocity reached the orbital 
velocity there was separation from tie rocxet of the satellite, 
which carried space rocket with the sutomstic station. ‘he 
takeoff of the spuce rocket from the satellite took place 
at preser bed point of the orbit. #nen the flignt velucity 
of this rocket excceded that of sat il ite by «hcut 4 km per 
second, ind the rockct exited into prescr: bed point of the 
outer space, its motor was switched off. xt t is moment the 
station separated from t:e rocket und its free flight began on 


the path to planet Mars. 


The enrth's attraction retr::ted tre station's flirht. 
With exit from the snhere of earth attraction at a distance 
of a:out one miliion km the statien was withdrawing from 


the earth nt velocity of 3694 km per secunJ. 


unergy concuiupt.on “or insertion of rocket tuto in erplonetory 


orit depends :lao on the reorraphical position of thetuke off point 
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Figure 7. Flight of the Soviet interplanetary 
station "Marseo1", 


d= non-optimum in energy orbit; 
2= Venus orbit; 
3=- Larth orbit; 
hk. orbit of artificial planet, no reaching Mars; 
5=@ Mars orbot 
The new principle of launching the space rocket from the 
orbit of artificial earth sate lite enabled to select for 
takeeoff from the interim orvit and optimum point. This made 
it posible to reduce demonds on the energetics of the space 


rocket engines und to increase considerably the weight of the 


stution.e 
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Similar aystem af placing n-ace vehicles for the flisht 
to solar ayetem plancta waa @eoted in 1961, no a ranilt ef which 
on the 12th of February 1961 o Soviet automatic interplinetary 
station wae launehed on the path te venus. Thio required a 
high-power multistage carrier=-rockot wit: high-precision control 
syctom not only in propulsion branch of the flight, but oven 
during the orbiting of eurth by the ontellite, abourd which 


wig the space rocket with the automatic atutione 


The most difficult part in the working out of this system 
for inserticn is the starting of the cpace rocket enjrines at 
exuctly determined time in conditions of weightlessness, stabilize: 
ation and orientaticn of rocket during operat:on of its engine. 
All t:is required resolutionfor the first time of numerous and 
difficult problems, many of which could be resolved on earth 
only theoretically. The corrections of these scientific 
assumption was checked directly during the flighte to venus 


and Mars. 


In spite of certain technical difficulties, the idopted system 
of placing automatic stations into internlanetary paths provides 
considerable energy gain in the launching o: spoce vehicles of 


considerable weight. 


Let's analyse the movement of the station after separation 
from the space rocket, Initially it tukes place under the e*fect 
of attraction forces of earth, sun and tne planets. M.-v*eover 
upto distances of about one million km t e predominant force 


is the attraction of the earth. Hence the flirht of the station ir 
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affeeted mainly by the attraetion varce of the funy one it moyvas 


in meeordanee with the sane lawn, of t e planetn of the solar 
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Figure 8. Flight trajectory of AIS "Narse-1". 


Mars orbit; 

arth orbit; 

position of earth ut the meoment of the 
station's approach to Mars; 


intersection line of Mars and earth orbital plines; 
ophelium; 

position of Mars at the moment of the station's 
approachy 

position of Mars at the moment of take off; 

line of orbital rodes of the station "“arse1"; 
perihelium; 

position of earth at the moment of tuke offe 


The orbital plane inclination of the syution to the orbital 


: 40 : Pane, 
plane of the warth is about e 37° and is very similnr to the 


orbital plane inclination of Murs, ln tirure 8 + e orbits of 


the stitien sn’ Murs ave projected on the orbital plone of 


the carthe 
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The simultaneous positicns of the station, earth and Mare 
are joined by the straight lines. If the movement of the 
station and Mars is analyeed 1 the plane of the earth orbit, 
its flight would hnve preceeded in the following way. Initially 
the station's velocity in relation to the sun exceeds the 
velocity of earth and is similar to it in direction. Therefore 
it overtakes the earth in the motion around the sun, simultaneously 
receding from it. Therewith in accordance with laws of celestial 
mechanics the velocity of the station will decrease. Therefore, 
the earth will come up with, and then overtake the station in 
ites orbital flight around the sun. At the end of 1962 - beginning 
of 1963 the earth will be between the station and the sun, ice. 
there will occur the so called opposition of the station with 
the sun. At this time the angle between directions from the 
statien to earth and to the sun will become minimum - about 
15 degrees. At the moment of approach to Mars the station 


will be at a distance from earth of 247 million km. 


But if we analyze the movement of the station from earth 
in celestial sphere agzcinst the background of motionless stars, 
it can ke sen, that it is irregular: initially faster, and 
then slower, The slowing down is explained by the fact, that 
the movement of the station in relaticn to earth after launching 
is almost radial. For some days aftcr the take off thestation 


was within the constellation Lynx. Then it passed into 
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constellation Cupella, Here the direction of its visible movement 
h s changed. Later on it intersects constellations Gemini and 


Castor and in the constellation Leo will approach Mars. 


For the interplanetary station to pass close enough to the 
surface of Mars, an extremely high accuracy should be provided 
in placing the space rocket onto calculated trajectory. Thus, 
erropa in velocity of space rocket only of 30 cm per second 
or errors in direction of velecity of one angular minute will 
result in increasing distance of trajectory from Mars by 


20 thousand km. 


Estimate of the station's movement from trajectory 
mensurements data shows, that it will pass at a Jistance 
of 193 thousund km from Mars. This proves the high accuracy 
of the station's insertion into prescribed trajectory. To 
ensure the flight of the stativn at a closer distance from 


Mars requires correction of its trajectory. 


Arrangement of the Station ''Mare-1" 


The automatic interplanetary stiution "Marse1" represents 
two pressurized compartments: orbital and planetary. The 
orbital compartment contains equipment for the station's 
operation on the flight to Mars, planetary - scientific 
instruments, operutin,;: at tc planet. On the orbital compartment 


is the correcting propulsion system, panels of solar batterics, 
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semispherical radiators of tne thermal control aystem and antennas. 


Maximum dimensions of te station = 3300 mm in length 1100 mm 
in diameter of orbital compartment and 4000 mm in width, taking 


into account the solar batteries and radiators. 


Weight of the station = 893.5 kg. 


On the initial brnach of the carrier-rocket flight the 
station is covered with a radome,thrown off after thd exit 
from the dense atmospheric layers. To place the station under 
the radome, the solar batteries, radiators and antennas are 
folded. After the station's separation from the last stage 


all. the elements open out and take up working position. 


The station is equipped with radio-technical devices, 
orientation and trajectory correction syatem, sources of power 
supply. ‘The rajectory measurements and transmission of tele- 
metric information to earth are done by means of the station's 
radioesystems. Operation of the airborne equipment is controlled 
automatically,aswell as ty co:mands by radioelines from the 


ground centers. 


The orientation system is meant for stabilizing the station 
after its separation from the space rocket. It also provided 
for constiunt direction of the solar batteries on the sun 
throughout the flight, prescribed position of the station prior 


to cutein cf correcting engine. Optical sensors are used for 
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the Grientation of the station, directed on the sun, 


prescribed star and planets. 


The themmalconditions of the station are determined by the 
operation of the thérmal control system. Each semispherical 
radiator is divided into two parts, in which there are various 
external covers, heated by the sun to various temperatures. 
Inside the pressurized commrtments of the station are heat= 
exchangers, into which depending on the station's temperature 
fluid is pumped from the cold and hot parts of the semispherical 


radiators. 


The station carries instruments for the scientific research 
photo-television camera for taking shots of the Mars surface; 
spectro-reflexometer for detecting organic covers on the surface 
of the plonet; spectrograph to siudy the absorption bands of 
ozone in the atmosphere of Mars; magnetometer for detecting 
magnetic field of Mars and measuring of magnetic fields in the 
outer space, gasedischarge and scintillation counters for 
defining radiation belts of Mars and the study of the spectrum 
of cosmic rays; counters for nuclear component study of cosmic 
radiation; radioetelescope for the study of cosmic rudioeenission 
in wavelengths bund 150 and 1500 meters; special sensore(traps) 
for recording loweenergy protons and electrons, ind »lso of 
positive ions concentration in “he vicinity of Mars ond in the 


outer space pickups for -ecording micrometerse 
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Lelemetric informati:n, received from aboa.« the automatic 
station during radio-communicaotion seosions, confirmed, that 
the orientation system of solar batteries operates normally, 
providing recharging for the stution's buffer batteries. ‘the 
intensity of charging current is close to calculated one. Uas 
pressure inside the station is steadly maintained at about &50 mm 
of mercury. The mexsurements indicate, that normal temperature 
inside the station during the space flight became fixed within 
20-30°C, temperature of construction elements confirmed the 
correctness of heat calculations:and laboratory experiments, 


conducted prior to flight. 


The ccmmunication sessions have shown, that the station 
is easily controlled on commands from earth. Passage of conmuands 


aboard the station und their implementation cre efficient. 


Airborne ltadioesystem «nd Ground Meusuring Complex 


uStablishment of reliable radioec mrunication between 
the station "Marse1" :nd earth at distance upte hundreds 
million km of space with limited cleetric power aboard is 
a significant technical achievement. In theee conjitions 
rodio=tclemetric systems should automatically form and transmit 
to earth without distortion code signals, containing information 
on behavior of construction and mechanism of the stution (temperature, 
prossure, hermetization, solar bstteris current, cte.), 29 well 
ag information of scientific meacurencnts. The command radios 


line has the task t¢6 receive clearly ond farltlessly the scores 
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of coimunds fed from t!:e earth, to ducode them sutomatically, 
so thnt ove or another of airborne devices cauld be cut-in 
congecutivety. ‘The trajectory-mensuring system of the station 
in orbit, receiving inquiry signal from the ground centers 
and trunsmitting the answering radio-signil, must make it 
possibie for the ground centers to mesure distance to the 


station, its velocity and angular coordinates (direction). 


The station carries three radioesystens, operating on 
waves in meter (1.6 m), decimeter (32 cm) and centimeter 
£5 and 8 cm) b nds. For transmission of telemetric information 
there are several comsutators aboa d the station, whicn during 
radio-communication with earth cutein by turn to trinsmitter, 
scientific equipment :nd pickups, recording the stite of the 
station. the memory units fix tne readiny of scientific 
instrunents, operating in the interval between the sessions, 
and transmit the information to the eurth during the radive 


sessions. 


Radio=set of the neter wave band besides the transmission 
of telemetric information on the state of the station, serves 
ilso for maintaining communication with eurth in the case of 


anomalous per“ormance of orientation systen,. 


At the inilial branch of the station's flight to Mars tho 
ground radioetechnicul fucilities ut centers of ncareearth 
branch cme into action. They conductcd twoeway radio-communication 


with AIS, carried out mevsurements of its radial velocity and aictance 
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and received telometric inform tion, characterizing performance 
of all its systemc and units, and information from neientific 


instruments aboard. 


The telemetric information is fed automuticelly clon: the 
communic::tion lines inte coordination center, where on quick- 
acting computers it is processed und analysed, the trajectory 


of the station's flicnt is determined. 


For trajectory measurements the use was made also uf the 
powerful telescope at the Crimean astrophysical observatorye 
By means of this telescope night shots were made of the space 


rocke: and AIS against the background of the starry sky. 


The results of radio-technical and optical trajectory 
measurements enable to calculate exactly the flight path 
parameters of the Als and data of target destination for 


antenna -steris at the center of distant space communication. 


Operation of the Station in Flight during the Past Period 


Communication sessions with the station were both automatic 
and on commands from earth. Cperation pro;rram of airborne systems 
provides for sutomatic sessions at intervals of two, five and fifteen 
dayse Selection of interv:il between the session is carried 
out on command radio-line from the corth. Intervals between 
the sescions ure necessary, firstly so, thit the solar battery 
could charge the chemical buffer battery, the energy of which is 


consucied during; the sessions, secondly, so that the radioesecsion 
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io at the mement of the bent gadigevialhility of the etation 
which is repented dnily, due to the carth's rotation about 


its axis. 


Till the 43th of December of this yeur the station operated 
in conditicns of regular two-day sessions, and at present at 
fiveedays inte:valse very session begins with receptian |. 
of telemetric information, containing results ~f scientific 
determinations and data on the state of the station,measurements 
of its velocity and distance. Thereafter on: comminds from 
earth memory unit is cutein for reproduction of the earlier 
obtained information. ‘The session is terminated by reception 
of telcaetric infornation on the state of the station at the 
eud of operation. Raddioesessions, which were conducted, indicate 
normal performance of all the airborne systems of the station. 
During the month since the take off of the station 37 sessions 
were conducted, over 600 commands transmitted, many hundreds 


of meters of telemetric tape with information were received. 


Operation control of airborne equipment of the station 
throughout the flirht indicates efficient performance of all 


the units and systems of command and computing cen: ers. 


Data were obtained during the radio-sessions with the 
station on interpkanetary medium, radiation «nd fields in the 


outer space at distance of up to 6—8 millions km from the earth. 


In. the vicinity of the earth :-nd in the circumtcrrestriul 
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apace new dot. wore chtainad on chi reed jeorticten dintir i pytion 
in tie no galiad -eecorons = pleami shenth of the earth, 


bexwms were rocorded of corpuscles eem ne fron tre cune 


Thus, on the ZOth of November, necoording to preliminnry 
dota, a enge was recor‘ed of e- centionally hirheintensity 
beam of sol: r corpuecles with over 800 millions particles 
per square em ner second. Intens' ty wis mensured of rudiation 
in the area of the earth's radiation zones, ind «also buckrround 
intensity of cosmic radiation vith «reat withdrowl into spacee 
It was found, that since the flight of the Soviet lunics the 
the baskground intensity of cosmic radastion hus incre: sed 
approximately by 50 = 70%. ‘This increment is, apparently 
connected with the fact, that observations at the ¢ ation 
are being conducted during o different period of the colar 
activity cycle. Far from the carth varictions were recorded 
of magnetic field intensity of about 4 212 eanmes(ganma is 


the me surenent unit of marnetic field intensity). 


During the sgation’s flight in circumterrestrial space 
repeited impacts were recorded of micromsteors, after the 
exit of the stution to a con:iderable distance the number 
of impacts sharply decreased, which points to extremely 


low density of meteprite substance far from the earth. 


Information, received from aboard the atntinn “lurset", 


is being processe: and will ve published in seicntific journals. 


"Pravda", 15th Decomber 1962. ( Pass ) 
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‘ies CC. UT Qua Chi tis DAUNC TG OF AUG AIC SeATICN UAC I" 


On the 2nd of April 1964 an experiments] lounching was 
carriod eut in the soviet Union of 2: multintarce car-icrerocket 
with automatic satation "2 deI"with the object of tusting 


Space systems for distant interplanetury flichts. 


whe lust sta-e of the perfected car:ier-rocket inserted 
into interim orbit a heavy artificial earth satellite, 
thereafter at a prescr‘bed point apace rockct took off from 
aboard the satellite and after imparting eses.:e velocity bo 
station "Zond=1"" placed it into flight path close to caleulated 


Onee 


The cutein of airborne equipment of the station"dond-1" 
is autematie in accordance with the flight program, and 


on radio-commands, fed from the earth. 


Several comaunication sersions were conducted witn the 


Staticn "Zondet". 


Tracking of che autom-tic st:tion and p-rameters determination 
of its trajectory are being cor:-‘ucted by 2 special complex 


on the territory of the Sovict Union. 

the coordination center is proce sine the incoming inforrution,. 
"Lravda', Srd april 1964, 
GAG: COMUNE Git oe LAghce iG OF AKON PIC SCAT QE "gure" 


In accordance with thie progran of space receareh the 


Soveet ‘inion huis Leunched on the 39t' Dovember Gh» miltictupe 
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carriererceknat with: autematie stetion “aonde2" in direction 


of plonet Marke 


the best etara 3% (Se aurrioreracket pal-ecd into iaterin 
orbit a heavy aptifieinl earth satellite, tien st n snieulsted 
tine there wig nun tuke off from the satel:ite of syseco rocket, 
which innarted co "Zonde2", ‘he velocity , rewuired for 


insertion into flirht path towird the nlanct ars. 


Yhe object of the shot is the testine of the station's 
systems in actual conditions of a »prolon:.«: space flight and 
accumulation cf nractical experience. Simultuneously 


scientific research is heing conducted in the interplinetary apace. 


Flight control of the stntion, parameter determin:tion 
of its trajectory and reception of information is being 


conducted by a special comand «nd mensuring complex. 


Counmunicotion sessions hive heen conducted with the 
station "Zond-c", during which data were obtained on the flircht 
path of the station ind the functioning of airborne systems. 

In accordance with the telemetry data, obtainec during “he 
first conmunication sessions, ti. pover supply sbourd thy» 


station is apsroxim:tely half of tie expected onee 


vYhe movenent of the station, cecording to prelimin-ry 
dita, is along a perth close to culcunted once At cO hre 


Moscow time on the 30th of November the station was 40 thous:nd ko 


from the earth above a point of earth surface with coordinates 


156°09' EB and 12°50’ N. 

The coordination center in procensing the incoming information. 
"Pravda", 2nd December 1964. 

PLASMA JETS 


The Soviet automatic station "Zond=-2" has added another 
illustrious page in the chronicle of space achievements. For 
the firet time a successful teat was conducted aboard a space 


vehicle of plasma jets. 


At a great distance from earth on command from cotrol 
center the orientation system was changed over to plasma 
jete, which operated in accordance with signals, coming in 
from the logical blocks of the orientation system. Six jets 
fitted on the system, maintained for a long time the required 
position of the station in respect of the sun. Now the 
efficient construction of plasma jet in conditions of space 
is practically proved. Thus for the first time in the world 
plasma began its operation in space. This is an event of 


very high significance. 


But before we speak about this an attempt should,apparently, 


be made to explain the action principle of the plasma jet. 
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Alt-ouph the plana has beeane widely known on’ yo ering ode: 
lant deeade Copeeinl ly after tie Pt harhopun of thecuosuche. sr 
nynthenind, your enoeuntere wilh tiin ctete of substonae nce 
much more freaucnt, than you may think, Fer iaot-ice, the 
flame ef an ordinary motel da ce levetenner: wee when . i4 ihe 
intricate Lipoto of neon tlverticcmeuts Saino tee plese: of 
gus dischariee a Light dean in the durkene? hall of & cinem: 
is thrown by © plasm: cord, Durr’ am between two cures 
electrodes. Golden dise of the sun, lissts of electric wed io; 
stars in the night sky. cverywhere we sre dealit.: wits *.. 


fourth stnte of milter © plosmie 


generally plisma is a poseous "ixture of neratively 
charged. narticles - electrons, positively charged particles ~ 
ions ( atoms, wrich are devoid of one or several electrons) 
and neutral atoms. Plesm; co ld he "cold" on! "hat", wita 
temtrerature from thousencs of decrees to hunsreds of milllions 
degrvese In hot plesm there ore ulready no neutre:1 ctoms. 
Altaough the plsma contsins churced purticles, it is on the 
o 


weole electricolly neutrals it hes an esunl smount of nositive 


und negutive charmese 


the presence of free cleclron: Wekes Tf 8 eo ad curvent 


e:mductor. This is the vrorerty to og ceas be used for 


construction of electromagnetic plasais jets. 


Tt is vell kenewn, fiet concuctor wit) oucrent in 


m. netie field berins to move in sccord:nee wit Loves, 
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familiar tog@l}o cincee the sehool times, Shis is precisely 
the principle, on which operate all eleetric motors. If the 
plisma ia placed inte magnetic ficld and current is pasged 
through, the froce will begin to be applied and it will be 
accelerated. The flow into space of this ecceletated to 


high velocity plasma will build up exhaust ‘thrusty. 
Tis is one of the. possible tynes of plasma jets. 


In other schemes the use is made of high=temperature 
plasma. llighepower electric arcs give corsiderably hisher 
temperatures, than any chemical resection. If “power gas" 
is heated in the flame of such an are an¢ blown-out vhrough 
jet nozzle, it is possible to obtuin exhaust velocities 
consiceradly higher, ‘han in rockets, operating on chemical 
fuel, High exhaust velocities of producing body is the 


bisic advantoge of electric motors. 


The thrust magnitude is deternined by the product of 
amass of exhausted matter by its exit velocity. “o blow-out 
a lot of fuel, but with low velocity, or less: with high= the 
"output" will be the s-me. It is natural therefore, that 
engine with high exhaust velocity of mitter is more fainful. 
Due to reiuced quantity of fue) the erfective load could 
be increanede Unfortuniutely, chemical reactions energy 
does not permeate to accelerate the producing body more 
than four km per second. But for plician jets thio limit 


is considerably hopher. Let us say, clectromipnetic motors 
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could produce cxhoust veloeity over aiupired km per second. 
“Pue, it is beyond the power of thea: motors to overcome 
the earth attract on, they could not take off the rocket 
from the ecrth. But in the “onen space" their use hs rood 


prospects. 


The pewer supply of these motors could be tuken in space 
directly from the solar batterics or from some special source. 
The thrust o° ‘lasma ‘et can be easily adjusted within a wide 
ran;‘e by varyius parameters of its electric power supply. “hese 


motors coild work for quite a lon; time. 


On "4ond=2" the plasma jets were used in the orientation 
system, which is of vital importence for any modern space 
vehicle. Throughout the multimillion way to distant planets 
the orientation system must maintain the prescribed attitude 
of vehicle or to chanze it in a certain way, if there is the 
necde It should, for instance, watch, that maximum energy of 
the sun would fall on tue semiconductor panels of solar batteries, 


in other words, that they are always perpendicular to solar rays. 


Orientution system directs on ‘he earth the s€nticn's 


antenna during the communication sessione 


as6uming, it was defined, that the automatic station hes 
deviated from the courso. In thiscase the oriontation ey: cei 
nut turn the vehicle towrrd the desienstion point, so os 
to cutein the “otors of correction system ond to recthi~ythe 


error. 
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Ag you see, "the sphore of duties" of the plosma jets 
in tuc orientation system alone 1s quite extensive. But tidis 
is far from exhaucting their possibilities. Flasma jets could 
be ured for the transfer of gatellites from one orbit into 
another, for dif'crent maneuvring in assemly of cirecunterrestrial 
space stations. Finally, they could serve alse as "su. tainer" 
for multista-e interplunetary rockets. It is possible, that 
interplanetary frei ht liners of the future will be precisely 


of this type. 


The use aboard the "sond-2" is made of only the first 
baptism of “he plasma jets, they hove only just left the 
laboratory cradle. But even now it is cleur, that. these 


new space settlers have a brilliant future. 


Narrated by h.Millonseshikov, 
Vice=president of the Aciudemy of 


Sciences, USSR 
“pravdall, 20th December 1964. 
PASS COMMUNIQUE Ca iu LAUNGHL.G OF AUTOMATIC Silo "ZOND=3" 


In accordance with the vrogran of space research the 
Soviet Union on the th of July 1965 hus Launched » miltictarce 


curfier-rocekt with outom:tic ctation "cond-3", 


The lict stare of the cnrriererockst inserte’ into interin 


orbit a henvy eirth snteltite. chen at prescribed time a space 
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rocket took off from the satellite, which imparted to "Zonde3"! 


the velocity, required for insertion into heliocentric orbit. 


The object of the launching is the testing of the staiion's 
system in actual conditions of a prolonged space flight and 


sceientific research in the interplanetiry space. 


The flight control of the automatic station, ‘¢rajeetory 
parameters determination und recoption of information are 


being conducted ~y a special command and measuring complex. 


Communication sessions were held with the station "Zond=3", 
during which parageters were obtained of the station's flight 
path and data on the operation of airborne systems. The 
connection with "4ond-3" is auite stable. according to 
telemetry data all systems and scientific instruments operate 
normally. According to prektiminary data the movement of the 


station is along a path, close to the calculated one. 


The coordination center is processing the incoming 


information. 
"Pravda", 19th July 1965. ' 


TaSS CCHUHUNIQUE. "ZOND=3" Tock A SACL OF WHE CLHUR sIDL 
OF [ii MOON 


EE 


The nutomatic staticn "Zond=3" continues its flight alon; 


the heliocentric orbit. 
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In nccordnunce wit) the precram working ond testing is boing 
conducted during the flight of various ,irhorne syntemo in the 
actual conditions of a long flight and physical properties 


investigati:in of a distant outer space. 


Besides the scientific instruments there is alos photographic 
equipmert aboard the ststion for taking pictures in the space 


-nd transmitting them to earth -t great diatanvess 


For tris prupose the station hes a photo-television 
camera und transmitting radiosystem with a psrabolic antenna 
(pencil beari antenaa), operating in a em band. Luring cozmmunica- 
tion tuis ante:na is directed on earth with high precision by 


means of orientatiou system. 


Fransni: sion of picture, 1s wel’ as the control of other 


equipment is implemented alonr the conmand radio-linee 


With the object of testing photo-7V camera ond radio-channels 
of picture tr:nsmission the flight path was select. 3 o-, as to 
piss in she direct vicinity of the moon, which made it possible 


at the s me time to tnke s'ots of its surfiuce. 


The photographing of the moon bepan on ‘he 20th of July, 
1.5 duys after the take off at 4% hrs 24 min Noscow time, when 
the station "sonde3", was at 1160 km from the lun:r surf ice, 


and completed at 5S hres 4¢ min at o distance of about 10 thours.ne hn 


after passing the moon the scnticn continues its sovement 


vtonm the heliocentric orbit, receding free the curth and the sun. 
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the transmission of picture begun in accordunce with the 
program on the 29th of July from a distance of 2.2 million km, 
when the anfrulur dimensions of the earth became sufficientl,; 
small for the accurate guidance of the airhorne parabolic 


antenna to earthe 


From the station "Zond=3' pictures were tuken off of the 
part of other side of the moon, which wis not covered durin:: 
the survey, carried out from the first time by the Soviet AIs 


in October 19596 


At the start of photographing the moon phase, visible 
from "Zonde3" it was alsmost fulnoon, un? st the end of 
photographing almost half of the lunar di@was in the shadow. 
the initial frames covered considerable portion of the moon, 
visible from the earth. Subseosuent frames give lunar surface 
with side-wlighting by the sun, «.en the relief formations throw- 


off clearly visible shadows. 


The pictures are transmitted from aboard "Zond-3" with 
clearness of 1100 linese In photographing from a distance 
of anout 10 thousand km the pietures are obt2ined of lunar 


surfice about 5 million sq, km in area. 


the quality of obtained shots makes it possible to see 


numerous details of the lun'r relief, whic) is of preat interest. 


The shots, obtained frum aboard the stution "Zones", will 


be published in central newsp:pers and in scicnce cditionse 


For the «nalysis of obtaired results ond the noming of 
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craters, ranges and other formations on the new part of the 
lunar surface special commission was formed by Academy of 


Science USSR. 


The scientific research is being continued on the 


station "Zond-3", 


For ruther tests of the radio-line picture transmission 
of the other side of the moon from aboard the station will 
continue during the subsequent communication session upto 


ultimate distances from the earth. 


There are 38 communication seasions with the station 


"Zond=3" 
All the airborne systems function normally. 


At 10 hres Moscow time on the 14th of August the station 
"Zond=3" was set a distance of 5 million 340 thousand km from 


the earth. 


"Pravda", 15th August 1965. 


MAJOR VICTORY OF SOVIET SCIENCE 


New Data about the Other Side of the Moon 


Almost eight yeafs have passed since Sovivt Union, by the 
Launching of the first artificial earth satellite, have initiated 


the mastering of the outer space. Numbers satellites are 
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revolving ‘n cireurterrentrial orsits, creviding valu. Le 
scientific data, ond the space rockotse penctrite far inta tie 
selur systen, bringing new duta on ite structure. JVC ure 
witnessinr an impetous develowuent of cosmonautics = from ihe 
First space flight of Yu.eéAGuignrin to first exit of 1 men fron 
the space cabin into the outer spice, accomplished during the 
flight of spaceship "Vosikhoden" with a crew, comiesee of 


P.I. jselyaev and Aehe Leonov. 


an imoortant ctep on the way to other planets wes the 
first fli-cht on the path eort) mosn.e It woes necompbished in 
1959 by 4 soviet spoce rocket, which celivered to our n: tural 
Satellite : pennant wit the s:>te emblem of USSR ond enabled 
to obtain new valucble ecientifie d.tua@bout tke moon, after 
tht severa} more evrth vehicles reache® to the lum r surtsce. 
Omnesd not dowbt, ‘hat during the next few years spice rocket: 


wi? permit to uncover new secrets of our natural satel ite. 


Whet is wait nu Zor the futu:e brave travellerr there, on 
the other ec.lestirl body? what whell we me t in the strin e 


world of the moon? 


A lot ef intornation shout it wos potsib's to obtain ot 
the ero.und ob-ervitories. sith inpruverent of telescoren ond 
devices dito obteined by their sel, tuosvate of tne corth 
atnonphore interverences, vere becaen: areacmes. Looly tiece 
diverse. ‘he sepirstion of FONOOG ki oe tT net | revent 


for instunce, me curiae co. esctupe of om lun r surfucees 


It wos found thet st bun pr noon ne terper-tuwe «f the eon *or 
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aR) eee 
1s upeto W1le TG asive gerayg wheres 6t Lunoro ng ht at dro. 
an raa ‘ ‘ z 
to VWolieWO” velov sere. Croiope. wore “Ciscoverca’, foe bocen 
of Which wer. varmer toun the cus ortine: sur! ee, the 
cherneseric cies beerne known of Lipht reflection from 


different defuils, ete. 


For sany centurics sepcially pret autrention was paid 
to tonography of the lunir surface. Hundreds o° thousands 
of its details were discovered by visual «1:0 photopgranhic 
observati ns. ‘the nost characteristic detsils of te lunar 
surface sre .1ne rin.esh:.aed hills, craters :nd extensive 


led se:s, although it 


F~ 


Qark denressions, traditionaliy cx 
is known long, tint there is no wat rin then. In op-osition 
to tte "sens" the lisit hi ly are:s were ned "continents". 
how detailed larre-scile mas were compiled of tne lunar surfce 
visible from earth. On jr00: modern nhotogravhs, obtained 

from curth, it is possible to see objects with angular 
dimensions not less tran 0.4-0.6 angulnr seconds. ror detuils 
in the center of the visible dise t'1s co: responds on te 

zunor surfice to size of 700e1000 meters, ind in other :reas 


to objects of kilometers in sizes 


The theoretical resolvin:: power of the modern telescopes, 
in whic’ the diosmeter of mirrors is up to 5 m, would hive 
permitted to photopraph det..ils even many times som ‘ler. 


ilowever, this is prevented by t-c errantryof oie eorth's 
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atmosphere. The astronosical observatories in mountains 
nave the advantage, that the densest, dusty and erratic 
layers of the atmosphe: are below the telescopes. This. 
improves to some extent the tranamittance conditions, brit 
does not always results in the greater"stability" of the 
pioture. Therefore the photographic observations have to 


be supplemented by visual observations. 


In contrast to photographic plat* the human eye is 
capable of picking tiose few brief intervals, jiuring which 
the atmosphere becomes "quiescent", and to remember the 
clear images, emerging in this case, of even a snall number 
of derails. The consciousness of observer gets fixed on 
good images an’ "forgets" the bad ones. Whereas the 
photoplate “* remembers" both the good and the bad images. 
As @ result the total pietute is less clear. This is 
why in composing lunar maps the use is made both of the 
photographic and visual observations, although it takes 


thousand times greater time. 


The space flights made it possible io pass on to a 


new stage in lunar research. 


The automatic lunar station "Luna-3" in Ocfober of 
1959 made it possible for the first time to obtain information 


on the structure of the other side of the soon. 


On American vehicles "Ranger" in 196405 pictures were 
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Figure 9. Movement diagram of "Zond-3"elose to the 
moon during photographing 


1- interim orbits 

2= earth planet; 

je trajectory of "Zond=3"'; 

he atart of photographing} 

5S- directicn of solar rays; 

6= end of: phogsgraphing; 5 

7= planet moony 

8 goon orbit around the earth. 


obtained of the areas on the visible side of the goon with 
considerably greater resolution, than it ws attainable fron 


the earth. 


However, cven now we know very little about the physical. 
properties of lunar surface, such as the structure, hardnesz, 


chemical composition of the lunar soil. And thie ds of great 
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significance for conmogonio theories ond future flights to the moon. 


A number of new important data on the moon enabled to 
obtain application of radio-astronomical methods. For inetance, 
these measurements lead to assumption, that at a depth of over 
one meter under the surface the temperature during the lunar 
day and night remains inveriable. It was also detected, that 
fluctuation of heat radiation of the external layers are not 
in phase with the radiation of subsurface layers. ‘Jt wae 
porsible, moreover, to determine the mean density of the lunar 
matter, data on its electromagnetic properties, to obtain other 


valuable information. 


If the optical methods of investigation provided various 
information regarding visible side of the moon, the characteris- 
tica of its other side remained absolutely unknown. The scientists 


were forced to be satisfied with purely speculative hypotheses. 


Some astronomers, for instance, sucgesyed assumption of 
the difference of relief on both the sides of the moon, 
determined by the differenée in their temperature conditions. 
During the lunar eclipses there is a shar, bricfly-lasting 
changes of temperature only on the visibtie side of the moon. 
Whereas the other side of the surface is not subject to such 
eharp drops of temperature. Acting for many centuries, this 
effect it wogld seem, should have resulted in the difference 


of relief. But is i¢ so? 
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This and many other hypothoses could be checxed, only 
by the study of the other side of the moon. The problem 
coneisited in the global investigation of our satellite - it 
was necessary to obtain information almost on a score of millions 
of square km, inaccessible to earth observers. In our time 
the possibility has appeared for implementing this task. = by 
shooting to the moon of automatic interplanotary atation, 
which would photograph ite other side and transmit to earth 
by means of radio and TV the obtained pircures. This grandiose 
experiment required overeoming enormous differences. Exceptione- 
ally composite requirements were demanded not only of the 
station's equipment, but also toits flight path, power of 


rocket. 


Soviet Union hes made the start on the 7th of October 1959, 
when the automatic station "Luna=-35" took shots of the other 
side of the moon and transmitted them to earth. The program 
was composed in a way, that the pictures would show also the 
eastern marginal zone, visible from earth, In this oase a 
part of the other side of the goon remained not photographed. 
Identification on the photographs, ‘ransemitted from space, 
of about hundred details of the eastern marginal zone with 
the known coordinates provided for the typing in a single 
(with visible side) system of selenographic coordinates all 
of the 500 objects defined on the other side of the moon. 
Moreover the identified formations of the marginal zone 


served as samples for interpretation of the new details. 
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For the first time in the history of science TV pictures 
of another celestial body were tranamitted to earth from tne 
space. The results of their study were publiohed in the Atlas 
of the other side of the moon, edited by the Academy of Science 


USSR, and in other editions. 


Figure 10. Arrangement diagram of the region, 
photographed by the automatic station "Zonds3". 


On the basis of the map, compesed for the first time 
of the other side of the moon and other Atlas material 
was issued a first globe of the Moon with the picture 
of its other side. Abroad transliations of the Atlis 
the glone were issued in Poland, England, USA, France 2nd 


other countries. During the six years there was no 
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On the 18*h of July 1965 the blast was made of the 
automatic .cion "zond-3" , meant for investigating physics 
of distant space working and testing of various airborne 
aystems. In particular the station carries equipment for 
taking plactures of the planets and the‘r transmission from 


distance up-to hundred of millions km. -- 


After the take off from the earth satellite orbit with 
velocity, exceeding that of escave, moving along ite beliocentric 
orbit, the station "zond-3" passed 33 hre after take off in the 
vicinity of the moon. The pnoto-television equipment, available 
on board, was used to obtain pictures of lunar regions, remaining 
unknown until now. The p oto-television set permits to transmit 
repeatedly each frame with decomposition into 1100 lines*® and 


with clearness 5, equal to 860 elements along the line. 


Since the TV equipment is estimated for transmission of 
‘frames from distances up-to hundreds of miilions km, the 


transmission of one frame takes up 34 min. 


The transmission of obtaineupictures of the moon is in 
the em band of radio-waves with the use of airborne pencid bean 
parabolic antenna. During the communication this antenna is 


directed on earth with high precision by meane of the orientation 


* We remind, that in the ordinary television the number of 
lines is 625. 
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system. The tranamission of picture is determined by command 


from earth. 


The picture taking continued for 1 hr 08 mine It began 
at a distance of 11.6 thousand km from tire lunar surface and 
completed after passing at minimum distance (less than 10 thousand 
km). During picture-taking the position of "Zond-3" in relation 


to moon changed in longitude by 60°and in latitude by 12°. 


The transmission to earth of obtaihed pictures begun 
on the 29th of July from a distance of 2,200,00 km from the 
earth, when the angle of visibility of the earth from the 
station became sufficiently small for exact guiding of the 
airborne antenna. In future these transmissions will be 


from considerably greater distances. 


Disposition of trajectory in relation to the moon was 
solected in such a way that in the orientatirxr of photo- 
television camera on the moon only those regions of the 
other side which are of the greatest interest will come 


in their field of vision. 


The selection cf the space station's distance to lunar 
aurface and, on the other, to obtein it on quite a large 
acale. With the movement along the trajectory areas 
appeared in the vision field of the station of the other 
side of the goon, not photographed in 1959. The region 


of photographing extended to the boundary of the lit up 
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The morning terminator, that it the boundary of the 
light and dark parte of the lunar diec, was photographed on 
the 20th July 1965. It was the day of picture-taking the 
pictures obtained covered the area close to the edge of 
the other side which has already been photographed. Thereby 
the uewly obtained pictures practically cover the previously 
unknown part of the lunar surface. Some pictures overlap 
with the visible side of the moon, and others - with picture 


of reverse side of the moon, taken in 1959. 


During the picture-taking the sun was at the zenith 
above the northern edge of the crater sea, known as piccioli. 
Thus, in the less advantageous conditions of lighting were 
the known areas of the visible side of the moon, needed mainly 
for the general identification of the pictures. Whereas the 
aa jority of objects, located within the earlier unknown part 
of the other side, was lighted by the oblique sunrays, which 


most graphicaliy define characteristics of relief. 


The station"Zond=-3" took pictures of the so called 
Easter Mare ~- the most typical formation on the eastern 
edge of the invisible hemisphere. As many other lunar 
eens, the latter has an oval shape and is bordered at a 
considerable extent by two mountain ranges cordilliera and 
Rooca, between which lie the dark trails of Autumn and Spring 


maria. Obsergabiefrom ths earth is only the edge of the 
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Rastern mare with ita bays Big Rhomb and Minor Rhomb. Now 
it has became clear, that the spring mare in the north passes 
beyond the boundary of the visible side of the moon, and that 


the mountain ranges border the eactern mare on a'l sides. 


South of the eastern mare are two previously unknown small 


maria, divided by a mountain ragpre. 


The attention: is drawn to the similarity between the 
area of the eastern mare and lying oppoaite on the visible 
side Mare Crisium. Both the oval maria are surrounded by 
mountain ranges similar in structure and disposition among 
which are the ribbon-like mariat Foam, Waves and Serpent 
around the Mare Crisium and four above mentioned maria 
around the Mare Eastern. Adjacent to both the maria are 


very light continental areas. 


Having at our disposal information on both che lunar 
hemispheres, it is possible to get an idea regarding 
distribution of dark "seas'' and light “continents” of our 
satellite. Whereas the northern half of facing the earth 
hemisphere of the moon is taken up mainly by the seas, the 
northern part of the other side of the moon is taken up by 
gigantic continent. This continent ie considerably larger 
vhan ite antipod ~ the soutkern continent of the visible 
hemisphere. Whereas the continental space of the other 


side has extensive dépressions, extremely broken up by 


as ae 


superposed craters, ree bling Desland+rs region on the 
visible side. These formations 200-500 km in diameter 
are compsradle in size with maria, but do not have the 


typical for them dark color and differ in structure. 


Figure 11. Picture of the other si‘c of the moon, 
transmitted by the automatic interplanetary 
station "sond=3", 


*he picture,taken on the 20th July 1965 at 5 hrs 16 mir 
Moscow time, shows equatorial zone of the other side of 
the moon, “djacent to the e stern edre. The big dark 
spot on the right - Mars hastefn. 
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The amazing thing on the other side is the abundance of 
major craters, superposed one.on the other (Fig.11 «und 12). 
The total number of craters on the other side could be described 
by the following data. On a territory of about 5 alllion sq.km, 
covered only by one of the frames, there are 4 craters with 
diameter over 200 km, about 20 craters ~ from 100 to 200 km, 
60 craters from 50 to 100 km, 100 craters = fron 20 to 50 ka 
and over 400 craters - from 10 to 20 km. The pictures clearly 
show typical for the moon craters with central peaks and 


craters with light rays. 


The most interesting of the newly discovered formations, 
not seen on the lunar hemiephere visible from earth,ere the 
numerous chaine of minor craters extending to hundrede of kn, 
diverging, apparently, from the light continental area in the 
vicinity of Eastern Mare, and also the previously mentioned 


enourmous mare-like formations on the continent (thalassoide). 


After the careful processing of the 1959 photographe the 
conclusions were drawn about the asymmetry of the moon in 
related to plane, dividing it into visible and invisible 
parts: on the reverse side there are comparatively few maria 
and the whole of it is more light and more hilly. By the way 
there is similar asymmetry in:theearth globe. Pacific ocean, 
the deepest parts of which are more than 10 km in depth, and 
the average derth is over 4 km, composes up-to 50% of the 


total surface with water and is situated almost wholly in 
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Figure 12. Picture of the other side of the moon, 
transmitted by automatic interplanetary 
station “Zond=35", 


fhe picture, aken on the 20th July 1965 at 5 hrs 
25 min Moscow time, shows equatiorial and northern 
parts of tiie other side upto the liten up region. 
the western hemisphere. Visposition density of craters 
on the other side of the moon wis found to be hixher, etc 
‘hese conclusions are fully confirmed by the pictures of the 


station "donde3". ‘At present the new pictures of the other 
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side of the moon are being carefully studied and a preliminary 


catalog of formation is being compiled. 


The material of experiment, conducted by "Zond-3" on 
photographing the moon, have an important acientific significance. 


The other side of the moon is no more a mystery. 


Yu. Lipekii, Dr. of Physico- 
mathematical Sciences, Director 

of the moon and planets physics 
section at the Astronomical 
Shternberg Institute of the Moscow 


State University. 


"Pravda", 17th August 1965. 


SOVIET SCIENCE UNCOVERS SECTRETS OF THE UNIVERSE. 


Press-conference at the Academy of Sciences USSR 
é& 


Yesterday a press-conference was held in Moscow, on the 
launching of automatic interplanetary station "Zond-3" and 
taking the picture of the other side of the moon. The new 
major technoldgical breakthrough caused great interest in 
Soviet and foreign correspondents. In the conference hall 
of the presidium of the. Acadepy of Sciences USSR gathered 
numerous representatives of the major newspapers and telegraph 
agoncies from the various countries. The press=-confernece was 


addressed by scientists = astronomers and astrophysicistc. 
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The press-conference was opened by M.VeKeldysh, President 


of Academy of Sciences USSR. 


The Firet Step. of Space ~stronomy Address by M.V.Keldych. 


Only eight yeers have passed sitce the launching of the 
firet artificial earth satellite, space vehicle, by means of 
which the mankind obtained the actual possibility for studying 
inaccessible regions of the world surrounding us. ‘he horizons 
of science have immensely extended. Important information has 
been obtained on the physice of the outer space in the vicinity 
of Earth, on interplanetary medium, radiation of sun, physical 
properties of planets. Remarkable flights accomplished of 
manned spaceship satellites, which even more widens out our 
possibilities for cognisance of the mysteries of the Universe 


and flighte to other planets. 


An important step on the path were the first launching 
of the Soviet space rockets to the moon, nearest to ub celestial 
body. Throughout many centuries the apvlication for the 
study of the moon was of visual, photographic and other seans, 
with the help ef which it was possible to obtain detailed 
inform tion on the part of lunar surface visible from earth. 
A more detailed study of the moon by photographic methods is 
prevenged, .s we knuw, by the earth's atmosphere, its 
instability and dust content. Therefore, the photographic 
methods are considerably supplemented by visual -method. 


This profixed valuable information on the lunar relief, the 
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most typical formations of whicha@e the ring-shaped hills, 
craters, und also depressions known as maria, and the light 


> 
areas, called the continents. 


During the last decade a widespread application in the 
study of the physical properties of lunar surface have obtained 
radioemethods, which provided important data on density, 
structure and electromagnetian of the moon's upper layers. 

All these methods, enabling to study from earth the visible 
part of the lunar surface, are principally inapplicable for 
the study of its other side, which for many centuries remained 
a mystery. Most controversial hypotheses were put forward 
about the structure of the other side of the moon, which could 
not be checked by the available ground facilities. The space 
rogkxets opened a new stage not only in the study of the moon, 
but in the whole of the astronomical sciences, having armed it 


with powerful experimental methods. 


In September 1959 was the blaste of of a apace rocket 
with automatic station "Lunae2", which for the first time 
reached the surface of the moon. AS a result of this flight 
it was fixed, that the moon does not have a noticeable magnetic 


field and radiation belt. 


On the 7th of October 1959 automatic station "Luna-3" 
photographed for the first time the other side of the moon, 
and the obta.ned pictures were transmitted by TV to theearth. 
Sucse were the first phetographs of the other side of the moon, 


en information of enormous scientific significance. 


The results of studying the obtained pictures were 
published in the Atlas of the other side of the moon, edited 
by the Acadeny of Sciences USSR. After the Soviet soon 
shots ip 1964-65 there were flights of the American space 
vehicles "Ranger", as a result of which pictures were 
obtained of the visible side of the goon with high resolution 


of details on its surface. 


On the 18th of July 1965 automatic station "Zond-3" 
was launched for scientific research in distant space, and 
also for resolving a number of problems, connected with the 


working of airborne systems of distant space vehicles. 


The automatic station "Zond=-3" is equipped with a large 
amount of scientific inetruments for magenetic properties 
study of the circumterrestrial space and interplanetary 
medium, solar wind, low-frequency radio-emission of the 
Glaxy,micrometers, cosmic rays, ae well as for the study 
of infrared and ultraviolet spectra of the lunar surface. 
A lot of scientific information has already been obtained, 
which is being processed. Besides the scientific research 
testing will be carried out of plasma jets, which are of 
significance for working out new facilities of orientation 
systems and astro-correction, The material will be tested 


in conditions of the outer space. 


The station carrie’ photo-television camera for taking 
pictures of the planets and transmitting thea from distance 


of hundreds of milli-ne ka. 
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The launching date of the station "Zond=3" and ite flight 
path was aimed at obtaining and transmitting the picturee of 
a part of the other side of the moon which remained unphotographed 


in 1959. 


the pictures were taken at distances of about 10 thousand kn, 

and the TV transmissions were conducted with decomposition of 

frame into 1100 lines. The choice of conditions for the 

picture-taking and high resolution of the TV system sade it 

possible to obtain very detailed and clear pictures of the 

other side of the moon, which gre of great interest. In their 

quality the:photographs transmitted from the automatic station 
"Zond-3", are not lagging behind the beat pictures of the visible 


side of the moon, obtained in ground observatories. 


The pictures, obtained by the automatic stations "Luna-3" 
and “Zond=3", have resolved many puzzles, connected with the 
other side of the moon. Now there are no "white" spots left 


on the other side of the moon. 


The world astronomiers have received into their hands an 
abundant material, which has to be most carefully analyzed 
and studied. The space astronomy is making only the first 
steps, but even now it can be said, what powerful means in the 
shape of satellites and space rockets has the mankind been 
enriched for the further progress of astronomy, study of the 


solar syste planets and future interplanetary communications. 


The space vehicles will penetrate progressively further 


into the depths of the universe bringing now valuable information. 
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How tho Shots Were Made 


Profensor AI Lehbedinakii 


The interplanetary automatic station "Zond-3" in now reecding 
from the earth and the sun. Today qt 12 noon it wns at a distance 
of 7175 million km from the earth. “Zonde3" is an artificial 
circumsolar planet. With the maximum withdrawl from the sun 
it will pass close to Mars orbit, but the date of its launching 


was selected so,that there will be no approach to the Mars. 


The main objects of the launching of “Zonde3" were the 
teating of the airborne equipment .n conditions of prolonged 
flight and scientific research in the outer space, It was 
posuible to combine this with picutre-taking of the still 
unexplored region of the other side of the moon, photographing 
of the lunar surface specra in.the interva] of wavelengths from 
3500 to2500°A, spectrophotometry in the ultravinlet ,region 


from 2700 to 1900°A and in the infrared from 4 ¢%3 microns. 


Soviet station "Luna=3", which on the 7th of October 1959 
accomplished for the first time the phototclevision tranemission 
from space, photographed only the eastern part of the other 
side of the moon with extent approximately 110° in longi tude. 
Ahout 70° in longitude remained until now a white spot on the 
lunar mape To be more precise, this white spot is limited 
by the lunar meridian from the visible side of the «oon, and 
inthe region photographed earlier by a large circle, intersecting 
meridian on the equator at an anvle of about 12°, Because of 
this the unexplored region is wider in the southern, than ites 


northern parte 
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The selection of the flight path and the launching date of 
"Zond=-3"" waa connected with the fact, thnt the maximum recession 
from the sun is obtained in the case, when the station's 
velocity in relation to earth adds up with the orbital velocity 
of the earth around the sun, i.e. when the station escapes 
into heliocentric orbit in direction "forward" according to 
the oarth's movenent. For the station to pass with this 
trajectory in vhe viciaity of moon, the launching date should 
be prior to the last moon quarter, which in July of this year 


was on the 21st at 20 hres 54 min Moscow time. 


The more exact selection of the flight path and the 
launching conditions in the investigation region of the moon. 
The fact is, that the most suitable conditicns for picture- 
taking is with the low height of the sun above the horizon, 
Then the hills throw off shadow, from the length of which it 
ie possible to determine their height, and the picture itself is 
clear and with examination seems almost raised. ‘herefore, the 
best pictures of the lunar surface are usually obtained in the 
vicinity of terminator, i.e. at the boundary between the 
illuminated and dark parts of the lunar disc. Naturally, for 
picture taking from "Zond-3" the time selected was, when the 
whole of the unexplored region was illuminated, and the 
terminator passes along ite western edge. In this case the 
least suiteble conditions for the shooting, when the sun was 
high above the horizon were found to be in an area of the 
visible side of the moon, photogranhed for the cartographic 


to know lunar obejets. 
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The station "Zond-3"' passed near the moon on the side of 
the sun. Its path passed south of the plane of the lunar 
equator, which made it possibldé to cover better the southern, 
wider part of the unexplored region. At the moment, when the 
shooting started the station was still above the visible side 
of the moon at 11.57 thousand km from its surface. The moon, 
visible from"Zond-3% was in phase of almost fulmoon, whereas 
from the earth at this time it was scen almost in the last 
quarter. In further movement the station passes to the other 
side of tiie moon, gradually approaching ite surface to a 
minimum distance of 9.22 thousand km, thereafter beginning 
to recede from the moon at the end of the shootihg was already 


at a distance of 9.96 thousand km. 


With the distance of the flight-past about 10 thousand 
km each picture covered a major part of the unexplored region. 
During the picutre=-taking position of the "Zond-3" in relation 
to the center of the moon changed by about 60°, and every 
section of the unexplored region was shot at various angles, 
so to say, in various foreshortenings. This makes additional 
pdssibilities both in the analysis of surface relief and in 


the atudy of ite rePlective capacities. 


The optical axes of spectral devices were cirected parallel 
$o optical axis of the camera, which provided for the ting of 
obtained spectra to locality. The results of spectroscopic 
investigations are beinr processed and will be published in 


ecientific journals. 
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The Moon in the Objective of"Zend-3" Photocamera 
By 


Enginner Yu.K.Khodarev. 


The automatic ecientific station "Zond-3" besides resolving 
problems on the physical properties of the outer space, provides 
for working of systems and devices for distant space vehicles, 
including those for photographing and transmission of the 


pictures of planets. 


At present quite developed are two main methods for obtaining 
pictures of planets by means of space vehicles. The first is 
television, in which the picture aboard the space whicle is 
obtained during the flight past of the planet in the form of 
electric signals, recorded on magnetic tape from television 
tube. Reporduction of this recording takes place during 


transmission to earth. 


The second method is photo-television, in which the picture 
of the planet at the moment of the flight past is obtained by 
photograp:.ing on the film, and the transmission of picture 


from the film is provided by phototelegraphy or television. 
Both the systems have their advantages and shortcomings. 


Phototelevision requires presence on board of equipment 
for developing and processing @f the film. Moreover, as we 
know, the undeveloped photoemulsions are very sensitive to 
space radiation and cannot withstand prolonged time ir space 


even with quite a massive screening. 


= 1185 « 


However, the phototelevision system have their own 
advantages: firstly, the possibility of obtaining by relatively 
simple and reliable methods high number of frames with very 
clear pisture and, secondly, the possibility to vary the 
olearness and standard of decomposition in transmission to 


earth in relation to working conditions. 


These properties are very useful in working at inter- 
plenetary distanceg, since there is a possibility of 
transmissionin. accelerated conditions of a great number 
ef frames with lower atandard of clearness, and then after 
selection of the best ones the transmission is assured with 


high clearness, 


Ae a result of work, conducted in the Soviet Union, a 
new small-size phototelevision system was constructed, meant 
for the taking and transmission of the picture of planets 
and for working in conditions of prolonged space flight. In 
this system reliable protection of the film the effect of 


space radiation has been fully resolved. 


According to communique, the moon was photographed from 
aboard the station "Zond-3"' on the 20th of July between 4 hrs 


24 min Moscow time. 


The command to start taking photogrophs wae given from 
the earth at 3 hrs 57 min during the stavion’s approach to 
the moon. All further operations were antomatic without 


intervention from the earth. Immediately after the command 
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the orientation system began the search for the moon and 
turning of the station in a way, so that the objective of 

the phototelevision camera would be directed to the illuminated 
part of the moon. Simultaneously the preliminary of operations 
began with the phototelevision equipment. After 14 sinutes 


the tape recorder was switched and the rewinding begun. 


The picture-taking of the . *m began on the 26th minute 
and continued for over an hour. Automatic processing of the 
film was simultaneeus with photographing. The processed fila 
was fed directly into the system for transmission in the 


form, suitable for transmission. 


The moon was photographed at intervals between frames 
of about two and a quarter minutes. 25 shots of the lunar 


surface were obtained during photographing of the moon. 


The number of frames was determined by the equipment 
for taking pictures of the planets, arried on the station 
"Zond-3", However, with the selected angle vision of the 
objective there was considerable recurrence of the lunar 
surface areas on adjacent frames and 25 pictures with the 
available clearness were more than enough to obtain the 
whole region, which was being photographed, with good 


resolution of details. 


The photocamera of "Zond-3" used objective with 
focusing distance 106.4 mm with relative eperture 1:8. 


the pictures were taken on a special film 25 mm in width 


with exposure 1/100 and 1/300 seconds. 


The pictures were transmitted during communications 
through pencil beam parabolic airborne antenna, estimated 


for operation at long distances. 


The transmission time of one frame with clearness 1100 lines 
camposes 34 minutes. This time was selected also on basis of 


working conditions at interplanetary distances. 


The airborne apparatus of "Zond-3" made it possible to 
vary the transmission time of the frame and the clearness 
both for increment and decreament. In particular, the 
transmission of all the frames was implemented in conditions 
of quick review at low standard of decomposition at the rate 
of one frame per 2 min.15 sec. This made it possible to 
appraise the quality of all the frames and to decide, which 


of them were more interesting for the subject. 


At present repeated picture transmissions rere being 
conducted of the sore interesting frames, taken from various 
points of the flight path. In future the transmission will 


be repeated from large distance. 


Results of the Preliminary Investications of the New Photographs 


AG .Masevich, Dr. of Physico-mathematical Sciences, Deputy- 
Chairman cof the Astronomical Council of the Academy of 
Sciences USSR. 


Allow me to introduce you to the prejiminary study résults 


of the sew photographs of the other side of the moon. These 
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results were obtained by a group of scientists of P.K.shternberg 
State Astronomical Institute under the supervision of Prof. 


Yu N.Li pekii ° 


The circumstances of photographing, celected for "Zond 3" 
as pointed out, are different from the conditiors of photographing 
by "Luna-3", Then, six years ago, the experiment of photographing 
another celestial body and transmission of TV pictures to Earth 
was set up by Soviet Scientists for the first tiem in the 
history of mankind. An enormous territory has been photographed 
over 10 million sq.km, but one-third of the invisible hemisphere 
of the moon remained still Sngtutened after the photographing 
in 1959. This is the part, that has been photographed ny the 


station "Zond-3". 


The new photographs are of exceptionally high quality. 
The photo=-teleyision set aboard the station "Zond-3% assured 
not only the decomposition of each frame into 1100 lines, 
but also high photographic width. The photometric device( its 
picture on the shots are on the left bottom corner) permits 
to measure the brightness of the photographed lunar formations. 
The pictures clearly show the half-tone transmission which 
tranemit characteristics in configuration of details. The 
photographs are quite comparable wit! shots of the visible 
side, obtained a modern astrographs of ground observatories. 
Now it is possible to define not only the existence of a great 
number of defails, but also to investigate the structurel 


characteristics of the lunar surface. Thus, at present we have 
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Firet of all it ehould be mentioned, that the new 
photographa have fully confirmed the previous conclusion 
about the small number on the other side of the moon of 
the extended dark troughs, traditionally called maria. 
Whereas the northern part of facing the earth lunar hemisphere 
is covered mainly by maria, the northern part of the other 
side is taken up by a gignatic continent - i.e. light elevation, 
covered by craters. This continent is considerably larger 
in dimension than its antipode ~- the southern continent of 


the visible hemisphere. 


An exceptional interest represent the mare-like formations, 
discovered on the other side, which should be called thalassoids. 
These are extensive depressions, the bottom of which are 
studded with craters. In their disensions these depressions 
are comparable with mariatheir diameters are up-to 500 ka. 
However their bottoms are different in etructure and do not 
have the dark coloring typical for maria. On the visible 
side of the moon we do not meet so clearly expressed gignatic 
depressions. Similarly with some thalassoids showe the 
intensely broken deealnders crater, located close to well 
known radiant Tycho crater and, possibly, the largest of 


cmatere on the visible side Baily. 


Soviet selenologist A.V.Khabakow repeatedly pointed out 
the unique depression, partially taken up by Mare Nectaris. 


It may be ascumed, that this depression in the past was a 
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gignatic thalassoid 1200 km in diameter, bordered by pyrenees 
and Altai mountains. 4 fart of the thalassoid, flooded 


subsequently by lava, is the one known as thc Mare Nectaris. 


Even now, after the first statisticalevaluations, it is 
possible to state, that the previous conclusion about the 
high cencentration of craters on the other side has been 
confirmed. Defined on the newly obtained photographs are 
over one thousand formations. In particular, on the surface 
of the other side of the moon, shown in pictures, over 600 
craters are counted with diameter from 5 to 20 km, about 
200 craters = from 20 to 50 km, about 40 craters - fron 
50 to 100 km and about ton craters over 100 km in diameter. 
The least distinguishable on the pictures craters have 
diameter of about 3 km. The investigated cratere have on 
the whole typical fronthe moon.shape, moreover there are 
craters with eentral pe:ka and cratera, which are centers 


of radial systems. 


Exceptionally interesting are the chains of craters with 
considerable extent, not seen in t!:e visible hemisphere. 
The chains are formed by craters of medium size 10-30 kw in 
diameter. Some of the crater chains, diverging, apparently, 
from the light continental area north of Mare Eastern, extend 


for 600 km and more. 


It ie also important to mention, that the continental 


region, shown in photographs, is quite rich in half-tone 


Shades, Thus, among the hilly light areas are individual dark 


epote, not connected with changeea in the visibls structure. 


an individual mention should be made of the dark spot 
in the right bottom part of the pictures. A small portion 
of it: wae knwon from the observations from earth ae the 
Mare Eastern. Now for the first time we can judge about the 
actual configuration of this formation. As already mentioned, 
in direct vicinity of this formation are the dark bands of 
the Mare Autumn and Mare of Spring. Now we can add to then 
the two dark formations, earlier not observed from the earth. 
Moreover, it should be mentioned, that the assumption, based 
on visual observations, about the existence south of Mare 
Easter of one more mare, provisionally gamed Shallow, is 


not confirmed by the new photographs. 


Presence on the pictures of a great number of detaile, 
pertaining to the visible hemisphere, enabled to tie the 


new formations into a single selenographic system of co-ordinates. 


Joint analysis of pictures of the other side of the moon, 
obtained in 1959 and now made by "Zond=-3", confirma the 
conclusion about the asyametry of the moon in relation to the 
plane dividing it into vieible and invisible hemiepheresy 
there are few maria on the ether side, and it is all sore 


light and hilly. 


The newly obtained photographs have such a large vo.ume 
of information, that their compiete processing will require 


a very long time. 
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In conclusion on behalf of astronomiers, who are studying 
the moon and the pbanets, I thank the creators of the spaceship 
"Zond-3" = talented creaters of the Soviet space technique, 
Thanks to them we can say todayt the other side of the moon 


has ceased to be a mystery. 


Mankind has come Closer to Uncovering the Secrets of the Moon 


AcA.Mikhailov, Academician. 


Whereas on the visible hemisphere the so called maria, 
i.e. the darker and lower lying plains, cover about 40% of the 
surface, oh the other side the area of maria is not even 10% 
of the surface. The new pictures, covering about a third of 
the other side area of the moon, which wasnot covered by tne 
“"Lunas3", fully confirmed this difference - there is not one 


mare in them of any extent. 


There were attempts to explains thie difference, which , 
it would seem, should be in some way connected with the earth 
and ite effect on the visible side. The first thought was of 
the earth's gravity effect on the moon. But tne tideeraising 
fores originating @ue to this is similar in both the hemispheres 
up-to a fraction of a per cent, end therefore there are two 
tidal risest one on the sie of attracting body, in this case 
the earth and the other, of almost the same magnitude —- on the 
other side. Thua, the observed difference cannot be expl ind 


by this. 
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Then it was pointed out, that lunar eclipses occur only 
on the visible side, when the earth's shadow falls on the moon 
and the temperature of the upper lnyers of ite surface drops 
within an hour by more than hundred degrees. It would seem, 
that euch rapid cooling could have caused breaking up of rocke 
ORthe Boon. However, radio-observations have shown, that 
the surface layer of the moon has a very low heat conduction, 
similar to the best thermal insulation material. Even at a 
depth of a few decimeters the temperature during an eclips 


reanins constant. 


Thus, the eclipse effect could have resulted in structural 
changes only of the upper. most cover, and not in such great 
differences in the number of maria, which is a considerably 


deeper chance in the structure of the lunar crust. 


Finally, mention was made of the shiélding effect of the 
earth in respect of seterorites, falling on the part of the 
lunar surface visible to us which is, apparently, absent for 
the other side. But there it should be mentioned, that the 
earth disc, visible from the aoon, covers less than one 
seven-thousnadth part of the whole sky vault, out of every 
point of which ther may be a shower of meteorites on the 
goon. Therefore ;thie shielding ie insignificantly low. 
Moreover, the earth with ites attraction bends the paths 
of meteorites, flying past the earth at quite a close 
distance, to the side, so to say, of tns “earth shadow", 
which causes exactly opposite effect to shielding. Thus 


it seeme to me, this reason may also be dismissed. 


It would seem , that the matter here is not of tie external 
effect, in particular of the earth, but of some in’ernal causes. 
Even on the earth there is a sharply defined difference in 
its two hemispheres - of the eastern from the weatern. In the 
eastern hemisphere,where lie the big continenta of Euroasia 
and Aftica, as well ae of Australia, the whole 40% of the 
eurface is taken up by land. Whereas in the western 
hemisphere the two Americas, take up only20% of the whole 
area. While the fast rotation of the Globe about the six 
levels out all the external effects from the side of other 
bedies of the solar system, also the Glaxy as a whole. 
Therefore, the explanation should be sought for in the 
internal processes, pertaining t0 geology and geophysics, 


rather than to the sphere of astronony. 


And by thc way, a few words about the meteorites. 
There are two parallel theories about the origing of the 
more notable formations on the moon ~ craters and ring-shaped 
hills, or cirques. One theory attributes their origin to the 
falling of gignatic meteorites, which left traces resembling 
craters the familiar from the aerial bombs. Moreover the 
craters, formed durin; eany millions of years on the goon 
remained invariable due to the absence of water, and air, 
which cause erosion on the earth. The other theory compares 
lunar crateta to terrestrial volcanos, or better, to ihe 
past volcanic activity, which according to the latest observa-- 


tions is up to now not quite dead. 


In favour of the metorite theyry is the fact, that even 
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on the earth was found a lot of traces from the falling of 
large meteorites like tie famous Tunguss meteorite, which 
was, perhaps the remains of a comet, and besides the well 
known meteorite craters in Arizona and Latonian island 
Sarema, apparently, of comparatively recent origin and 
therefore well preserved, quite a lot has been discovered 

of remains of meteorite craters already destroyed by erosion. 
However the statistics of crater distribution on the moon 
hes shown considerakle inequality and even some excess of 
craters on the other side of the moon, which is behind it 

in ite movement around the earth, i.e. where the meteorites 
should be overtaking the moon, and therefore, it seems, should 


have been falling less frequently. 


In the new piétures of tne other side of the moon, 
obtained by the interplanetary atation "Zond-3", can be 
seen with amazing clearness at many points chains of craters 
along the extensive cracks, which, apparently, could originate 
only as a result of volcanic activity. Of course, there are 
also craters on the moon of meteorite origin, but these are 
mainly of comparatively small size and time only the subordinate 


roleas compared to larger formations of volcanic origin. 


The new Soviet picture of the other side of the soon 
brings ue very much closer to puzzling out the questions on 
the structure of its surface and about the origin of various 


formations on it. 


“Pravda”, 24th August 1965. 
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TASS COMMUNIQUE ON THE LAUNCHING OF AUTOMATIC STATION "VEWUSe2" 


In acoordance with the program for research of space and 
Plancts of the solar system the Soviet Unicon has launched on 
the 12th November 1965 a space rocket with automatic intere 


planetary etation toward the planet Venus. 


The last stage of the rocket was preliminarily inserted 
into interim orbit of artificial earth satellite, then took 
off from this or it and placed "Venus-2", on the patn to Venus. 


The station weighs; 963 kg. 


The flight of the station to planet venus on the selected 


path will last for three and a half monthe. 


The station "Venus-2" carries scientific instrcrents, by 
means of which it is proposed to condouct expensive space 


research during its flight to the planet. 


Chemical and solar batteries are used for the power 


supply of the airborne equipment of the station "Venus-2", 


The telemetric, measuring and scientific inetruments 
are switched automatically in accordance with the flight 
program, as well as on commands from the earth. A special 
measuring complex on the terricvory of the Soviet Union is 


conducting the tracking, determination of trajectory parameters 
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and reception: on earth of the scientific information. 


The sutomatic station "Venus-2" is moving along a 


trajectory clene to celculated one. 


At 12 hre Moscow time on the 12th November 1965 the 
station was 56 thousand km from the earth above a point of 


e e 
the wrth surface with coordinates 104°19 E and 26°37 Ne 


She coordination center is conducting processing of all 


the incoming information. 


Pravda", 13th November 1965. 


TASS COMMUNIQUE ON THE LAUNCHING OF AUTOMATIC STATION "VENUS=-3" 


On the 16th November 1965 an automatic interplanetary station 


"Venus-3" was shot toward the planet Venus. 


The pattern of "Venus-3"" insertion into heliocentric orbit 


ie similar to that of the "Venus-2", 


The main object of launciing "Venus-3" = enlarging the - 
volume of scientific information and obtaining of 4 dditional 


scientific data on planet Venus and the outer space. 
The automatic station "Venus=-3" weighs 960 kge 


Ita conetruction is alizhtly different from that of 
sVenus-2"" by the composition of scientific equipment. This 


station is meant to resolve a number of new research problems. 


-1193 « 


The automatic interplanetary station "Venus-3"' was placed in 
trajectory close to caleulated one. The ground command center 
ie tracking both the stations and controls operation of their 


systene. 


According to data of telemetric information, all the 
systens of "Venus-3" operate normally. At 12 bre Moscow 
time on. the 16th of November 1965 the automatic station 

"“Venus-3"' was at 65 thousnad km from the earth above a point 


q t 
of terrestrial surface with coordinates 23°25 N and 99°59 Ee 


The coordiantion center is processing all the incoming 


information. 


"Pravda", 17th November 1965 


TASS COMMUNIQUE. A MESSAGE BAG WITH USS EMBLEM OF PLANET VENUS 


On the 1st of March 1966 at 9 hre 56 min Moscow time the 
automatic station "Venus-3" after three and a half months flight 
in space reached planet Venus and delivered on ite surface a 
message bag with the Emblem of the Union of Soviet Socialist 


Republics. 


The exact randevous of the automatic station with the planet 
wae assured by the successful correction of the path of flight 
of the station on the 26th December 1965. Throughout the flight 


regular radio-communication was maintained with the station and 
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reception carried out of scientific information. On the terminal 
stage of the station's approach to planet Venus no conmuniction 


sesce2r0n has been held. 


The other automatic station "Venus-2", launched on the 
12th of November 1965, continuing ite flight along the heliocentric 
orbit passed on the 27th of February 1965 at 5 hre 52 min Moscow 


time at a distance of 24 thousand bm from the aurface of Venus. 


The flight of the station at prescribed distance from the 
planet without correction was assured only by the exact 


insertion into interplanetary trajectory. 


The experiments, conducted by means of automatic stations 
"Venus-2" and "Venus-3", made it possible to resolve a number 
of priacipally new problems of interplanetary flight and to 
obtain new scientific data. The material of the flight of 


these stations are being processed and studied. 


"Pravda" 2nd Merch 1966 


ABOUT THE FLIGHT OF AUTOMATIC INTERPLANETARY STATIONS 

“VENUS -2" AND "VENUS =3" 

Since long the attention of the sceintists and of the 
whole mankind is being drawn to the planets nearest to earth. 
Observation of the planets from earth has enabled to obtain 
imvortant information about thelr nature, however,due to their 
distance, and also the presence of the earth atmosphere, 
interfering with observations, many most important characterise 


tics of the planets cannot be investigated from the earth. 


Specially mysterious in the celestial bodies is the planet 
Venus=- nearest to us after the moon. The best ground telescopes 
are able to distinguish on Venus details not less than 500-1000 kn 
however the many-years observations failed to discover the 
presence of any visible details, since the surface of the 
planet is constantly covered by a compact cpaque layer of 
clouds. Until recently it was impossible even to determine 
thé vevolution speed of the planet about the axis. Only the 
radar observations, conducted in US82 and USA in 1960-1962 
enablec to estimate the rotational speed of the Venus. It 
was found to be quite low in comparison with the rotational 
speed of the é6arths the planet completes one rotation about 


ite axis in almost 200-300 terrestrial days. 


Measurements of the planet's surface temperature, conducted 
from the earth by investigating ite infrared and “radio-interference" 
radiation, produced results, which so far cannot be explained 
theoretically: the infrared radiation corresponds to very low 
temperature, about 40°C, whereas the radio-interferance 
radiation in cm and mm wave band corresponds to the beating 
of surface up to 300-400°C. These results are being explained 
at present by menas of various hypotheses. One o° the most 
probale hypotheses is the assumption, that the surface of 
the planet is really heated up to 300-400°C due to intense 
"greenhouse effect". It is built up by the clouds of the planet 


capable of tranamitting to the Venus surface solar heat, but 


almost fully inhibiting return raciation. However, for the 
heating up to this temperature requires an extremely high 
imperviousneapof the clouds for infrared rays. This effect 


cannot as yet be fully explained theoretically. 


Due to the fact, that the hypothesis of the "greenhouse 
effect" is not fully proved, there are other assumptions, 
for instance, about their generation due to the intensive 


motion of electrons in atmosphere or inosphere. 


Investigation of the actual physical: conditions on Venus, 
sharply different from terrestrial object, is of exceptional 
sceintifie interest. These stirring questions could be resolved 
only by means of automatic intervlanetary stations, directed 
into immediate vicinity of the planet, orbiting it at short 


distance or descending directly into the path of its atmosphere. 


In construction of these stations a whc.e series have 
to be resolved of principally new problems, such, as the 
placing of the station into interplanetary orbits, fixing 
of rad‘o=communication at distance of tens and hundreds of 
millions of km, construction of new equipment for controlling 
the station and conducting measurements, as well as development 


of instruments for the scientific research. 


By Reunching the automatic stations "Venus-2" and"Venus=3" 
the Soviet Union has undertaken the first serious attempt 


to investigate direetly this planet. 


Figure 13 Message bag :nd medal, delivered by the 
Soviet automatic station to Venus. 


Arrangment of the Automatic Interplanetary Stations "Venus-2" 


and "Venus-3" 


The scientific object of the stations flights envisaged 
on the first stage- interplanetary space research on the flight 
path between the orbits of earth and Venus, at the second 


stage = nature investigation of the planet venus. 


In order to provide for an extensive study of the planet 
it was proposed to conduct investigation by two methods! "Venus-2" 
should have passed at close distance from the surface of the 
planet, conduct a number of physical measurements and to 
photograph the planet. “Venus-3" should have entered into 
dense atmospheric layers of the planet and to transmit the 
results of direct measuring of temperature and pressure on the 


surface. 


The construction of "Venuse2" and "Venus-3" has a lot 
in common with construction of stations "Mars=1", “Zond=2" 


and "Zond=3", 


The stations are composed of two pressurized compartments= 
orbital (Fig.14) The special compartment of “Venus-2" contains 
photoetelevision equipment, radio-transmitters of cm vand, 
one of the storage batteries and a part of the electronic 
equipment for the functioning of compartment and some scientific 


measurements. 


The especial compartment of “Venus-3" is the descent vehicle 
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The main equipment for the station's function in trajectory 
ie concentrated in the orbital compartment. It contains storage 
batteries, transmicters and receivers of decimetre band, telemetric 
commutators, instrumants of the orientation system and movement 
correction of the station, electronic-optical sensors of the 


station's attitude and gyroscopic devicas. 


The orbital compartment contains also electronic programing. 
device for the control of all the station's systems and automatic 
switch of equipment for radiv-communication at prescribed time 
inervals, Moreover the communication can be started on command 


from earth, 


Noraal performance of the station's instruments requires 
certain thermal conditions, provided by the thermal control 
system. The main source for power supply of the whole station's 
equipment are the solar batteries, srranged on two panels, 


connected to them. in parallel are the buffer batteries. 


The transmitters of automatic space stations, operating 
in decimeter and centimeter wave bands, can be connected one 
by one to the pencil beam antenna in the shape of a paraboloid. 
By means of this antenna the whole emittee power of transaitter 
ie directed to the earth in a narrow beam, which considerably 
raives the reliability of radioecommunication and increases 


the rate and quality of information tranemission. 


Figure 14. Diagram of station "Venus-2"("Venus-3"). 


1= special compartment; 

2= balloons of orientation system; 

3e microrockets of orientation syetem; 
4e orbital compartment; 

S= corrécting propulsion: systen; 

6= magnitometer rods 

7= radiators of thermal oontrol system; 
B= panele of solar batteries; 

Qe loweradiation antenna; 

10- peneil beam antennas 

11 sensor of exact etellar and solar orientations 
12= constant solar orientation sensor. 


The reception of radio co 'iands ‘board the atation ia 
through nonedirectional antenna. To the same antenna can get 
connected radioetranamitter of decimeter band. Thus, the 
radio communication can be implemented without orientation on 
earth, true, with somewhat lower rate of information tranemission 


than through the parabolic antcnna. 


Radio- veceivers of the interplanetary stations, besides 
the commande, receive also special radio-signals from earth 
for distance measuring between the station and the earth and 
recession speed of the station from our planet. From the time, 
required by the signal to pass from earth to the station and 
back, determination is of the distance, and from the change 
in the signal's frequency (Deppler effect) = the recession 
rate of the station. Moreover, the ground receivers measure 
the angular coordinates of the station, i.e. angles, at which 
the interplanetary statiou is visible from the earth. Distant- 
space radio center maintains a two-way communication with the 
station by meanns of superesensitive receivers and powerful 


trananitters. 


One of the most responsible systems of the station is the 
orientation and correction system. This system provides the 
required orientation of the station in space at various stares 


of the flight. 


The orientation system of the autometic stations includes 


electronic-eptical sensors, gas-jet microrockets, _ gyroscopic 


meters of the station's rotation speed and control devices. 

The attitude of the station is determined by the electronic-optieal 
sensors, inthe vision field of which should be the sun, star or 

the earth. With the station's deviation from the prescribed 
position signals arrive from the sensors into control system 

whict by megns of microrockets returns the station into initial 


position. 


The responsible task of the control system is the 
maintenance of invariable orienta‘ion of the solar batteries 
so that they will be illumined by direct rays of the sun 
throughout the flight. A special electronic-optical sensor 
is used for the constant orientation of the stations on the 
sun, which enables to find the sun from any orientation of the 
station. When the sun falls into the vision of the central 
tube of the sensor, this orientation of the station's is 


Maintained until the next maneuver. 


Before beginning radio-communication by means of the 
perabolic antenna the station must take such an orientation, 
that the axis of the antenna during the session would be 
directed to the earth with ac:vsacy up-to fractions of a 
degree. This orientation is obtained by means of a sensor 
consisting of two optical tubes - "solar" and "terrestrial". 
The axis of “terrestrial” tube is directed along the axis 
of a parabolic anteena , whereas the "solar" tube can turn 


in accordance with the changes in the angle"suh-station-earth". 
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During the atation’s flight along the interplanetary path the 
orientation is done in the following order. The station turnoe 
and captures the sun by the "solar" tube. fhen the station 
turas about the azis of the "solar"tube until the earth gets 
into "terrestrial" tube's vision field. After this the 
rotation of the station ceases, the transmitter gets cut-into 
the parabolic antenna and the transaminsion begins of the 
information. Throughout the whole communication period the 
station's orientation on both the luminaries is maintained 

by means of a control system. At the end of communication 
the station returns to permanent orientation of the solar 


batteries on. the sun. 


There is a special star-sensor for the station's orientation 
during correction. By menas of this sensor the longitudinal 
axis of correcting propulsion system, coinciding with the 
longitudinal axis of the station, could be oriented in 
any direction. This sensor is a composite electronice 
optical device with mobile optical tubes - "solar" and 
"stellar". The angles between the longitudinal axis of 
the station and optical axis: of the"solar" and stellar” 
tubes are determined by taking intc consideration the 
trajectory measurements: the values of these angles are 
tranomitted on buard on command radioeline. After the 
transwission of these values the optical tubes turn into 
preacribed position in relation to longitudinal axis of 


the station. At the start of the astro-correction the 


station turns in space until. in the vision field of the 
sensor's optical tubeo will appear firat the aun and then 

the star canopyse. Since tho sensor's tubes are already 
truned to prescribed angles, the axis of the station's 

engine takes up the required position for correction. In 
this case a very high accuracy of the orientation is obtained 


within a few angular minutes. 


The correction system al@© includes liquid-propellant 
rocket engine and two gyroscopes. One of the gyroscopes 
is meantfor "memorizing" the station's orientation prior 
to cut-in and during the engine'e operation, the othere 
for the cut off of the engine, when the prescribed velocity 


has been obteined. 


The Flight of Automatic Stations to Planet Venus 


The eatation "Venue-2" was launched on the 12th of 
November 1965 with the object of flight in the vicinity of 
the planet venuse ‘To implement the eet task it was necessary 
to aseure, that it will fly past the venus on the side, 
illumined by the sun, at a distance of not more than 40 
thousand km from the surface. On the 16th of November 
was launched station "Venus-3" with the object of reaching 


the planet's surface. 


For convenience of rudicecommunication the station had 


to lend inthe center of the disc of planet visible from earth. 


The launching of each station into interplanetary path 
was carried out in two stages. Initially the last stage of 
the carrier rocket with rhe station was placed into the orbit 
earth satellite. Then at a prescribed moment the last stage 
was launched from the orbit of earthesatellite and the 
station was placed into fi.ight path to Venus. Fig.15 shows 
diagram of the stations ‘light to venus and position of the 


planet at different moments of time. 


Implementation of the taks, assigned to the stations, 
requires very high precision in the insertion of interplanetary 
vehicles on the movement trajectory to venus. During the 
insertion into interplanetary route the velocity of doth 
the stations at the moment of the last stage engine cute 
off composed about 11500 m per second. At these velocities 
deviation of terminal velocity by 1 m per second results 
in deviation at the planet of about 30 thousand km. To 
provide such accuracy in insertion is extremely difficult 
technically, therefore for both the interplanetary stations 
the possibility was provided for the movement correction 


during the flight. 


The movement correction could have been done several 
times and by dif’ .rent methods. The correction could be 
“solarestellar" or "solar". In the first case operates 
the "solar-stellar" orientation system, which uses as check 


luminaries the sun and the canopus star. This system makes 


it possible in principle to orient the axis of correction 
motor in any direction in space, which provides the possibility 
not only to ensure the station's landing at prescribed impact 
point, but also changes the time of its rendevouz with the 
planet. This last ie necessary te ensure to approach of 

the station to planet venue during the period of their 


visibility from distant-space radio center. 


In the case of the “solar" correction the axis of 
correcting motor is directed on the sun or away from the 
sun, depending on deviation of the actual path from calculated 
and fixed. The correcting velocity and the "sign", determining 
its direction are transmitted aboard the station. This method, 
not intending the use of the star, is technically more simple. 
However with some deviations of the actual path from the 
calculated one it introduces certain limitations and requires 
several corrections at definite moments. Both these methods 


of correction were checked in flights of "Zond-1" and "Zond-3", 


Parameter measuring of "Venus-2" and"Venus-3" flight 
path and prediction of the motion were implemented by special 


radio facilities and computing center. 


During the trajectory measurements distance was determined 
to the stations, radial velocity and angular coordinates of 
the stations. This enabled to determine with high precision 
the elements of the trajectory of stations! velocity components 


and coordinates. 


Figure 15. Flight diagram of station "Venus-2" and"Venus-3" 


1e flight direction; 

2- trajectory of "Venus-2"; 

3- trajectory of "Venus-3"'; 

4.2 correction moment; 

Se take off on the 16th of November 1965; 
6- take off on the 12th November 1965; 

7- Venue orbit; 

8- Earth orbit. 
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The results of trajectory measurements wore processed on 
computers independently by several computing centers. In order 
to obtain highly accurate prediction of stations movements a 
large volume of fligit path measurements was implemented. In 
particular, for the station "Venus-3" the measurements were 
carried out during 31 communications, including 16 times in 
the branch prior to correction. The total volume of information 
obtained in this case, composed over 1300 distance measurements, 
5000 radial velocity measurements and 7000 angular coordiantes 


measurements. 


Ase a result of processing trajectory meusurements after 
the insertion of station into interplanetary orbit it was 
fixed, thet the flight path of the station "Venus-e" ‘ia close 
to calculated one. Minimum distance of the flight at the planet 
is 24000 km from the surface, and the flight is above its 


illumined part. Thus, the flight conditions were fully 
corresponded to the set demands and there was no neéd to correct 


the movement trajectory of "Venus-2". Figure 16 shows the flight 
diagram of the station in the vicinity of planet venus. 
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Figure 16. Flight diagram of the station "Venus-2" close 
to planet Venue 


4~ Flight distance 2= Flight path 3— Minimum distance 
4. Direction to sun 5= Direction to earth 6= Venuc. 


The station "Venus-3", according to measurements data, 
after insertion into interplanetary path should have passed 
at 60,550 km from the center of the planet at O hrs O min 
3? sec on the ist of March 1966. At thie time the station 
eould not be observed from distant-space radio center. 
Therefore it was necessary to carry out correction, which 
has been done on the 26th of December 1965 at 18 hrs O4 minutes 
when the station was 12,900,000 km from the earth. ‘he 
correction was carried out with the use of "solarestellar" 


orientation. 


The required correction impulse with two angular settings 
was transmitted on board the station. As a result of correation 
raidal velocity of the station should have changed by 19.75 m 
per second. According to plan after corfection the station 
should have reached the venus surface at 10 hrs in the morning 
Moscow time on the iet of March 1966 in the center of the 
disc of the planet visible from earth. Immediately after 
correction the actual change or radial velocity was measured. 
It composed 19.68 m per second, differing from the prescribed 
velocity only by 0.07 m per sec. Such low déviations in 
correction yetocity were providew by high accuracy of 
orientation and impulse operation by correcting motor. 
Processing of trajectory measurements, conducted during 
the flight from the moment of correction to 15th February 
1966 inclisive, has shown, that the actual trajectory of 


*Venus-3"" differs very little from the prescribed one and 


deviation of the actual landing point from the calculated one 
is not above 450 km. The remievouz time of "Venus=-3" with the 
planet was falling at 9 hre 56 min 26 sec Moscow time on the 
1et of Mareh 1966, which differed from the preset by less than 
4 mine The angle between to earth and local vertical at 
landing point composed 4°30. Thus, there was no need for 


additional correction of the flight path. 


During the processing of the actual orbit of the station 
sdrious attention was paid to estimation of the maximum errors 
in coordinates determination of the station's landing point 


on the planet venus. 


It is well known, that prediction accuracy of the 
station's movement is determined by two groups of errors! 
- negligible incidental and systematic errors in 
radio-technical measurements of distance, radial velocity 
and angles; 
- errore in knowing the astronomical unite(mean distance 


of earth from the sun) and other astronomical constants, 


Detailed processing of trajectory measurement results 
has show, -nat due to instrumental errofs of measurement 
maximum deviation of the actual;ending point of "Venue=5" 
from the predicted ia not over 600 km. Whereas the aaximim 
errot in predicting coordinates of the station's landing 
point due to erro.s in astronomical constante does not 


exceed 500 kn. 
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Thue, the total maximum error in calculating coordinates 
of the station's land:ng point on planet venus, obtainable 
ac mean square of these values, is not over 800 ko. It 
means,that the actual movement t-ajectory of the station 
due to pointed out errors may differ from trajectory, 
determined from resulte of measurements (in Fige17? it is 
denoted as “actual'), by plus minus 800 km. ‘“herefore, the 
actual trajectory will be in the narrow tube, denoted in 
Fig.17 as “limite of possible trajectory deviations". 

Error in the rendavouz time of the station with the planet 
compses, according to the calculat:on results, only +5 


minutes. 


Further measurements during the approach of the atation 
to planet have shown acceleration in the movement of the 


station, caused by the direct attraction of the planet. 


It ahould be mentioned, that venue, having considerable 
mass, equivalent approximately to earth mass, exerts high 
attraction on approaching space bodies. Thus, for instance, 
the capture region of the interplanetary station"Venus" 
(region of stricking the planet trajectories, see Fige17?) 
is determined by a circle with radius of 15,000 km, 
considerably exceeding the geometrical radius of planet 
venue(6100 km). ‘Therefore, the impact with the planet 
was assured even in the cae, if the errors in predicting, 
coordinates of landing point were greater than the indicated 


10-15 times. 


As a result of "Venuse2" and "Venuse3" flight a lot of various 
data oi trajectory measurements were obtained of. These are 
of independent scientific significance for studying the 
problems of super-distant me«surements and interplanetary 
flights. The difficulty of planning interplanetary space 
etations is that we are rot sufficiently familiar with the 
physical conditions of the station's flight in the irterplanetary 
space. Moreover, during the tests on the earth of these 
vehicles it is difficult to create ccnditions, completely 
identical to conditions in space. Final tests of the airborne 
systems and stations take place mainly during the acteal 


flights, with launching for the purpose. 


The flight of automatic stations “Venus-2" and"Venus-3" 
has shown, that the operating conditions of space vehicles 
in direct vicinity to venue are still known. During the 
approecth of the ctations to planet considerable rise was 
noted, same as on the American vehicle "Mariner-2", of 
temperature, exceeding calculated values. Some disturbances 
were also noted in radio-communication on the approach to the 
planet. The list session of radio-communication with the 
station "Venus-3" could not be held on its approach to the 
planet. The disruption eduse of radio-communication has not 
as yet been fixed. At present a detailed analysis is being 
conducted of the station's performance from results of 


telemetric information at the previous sessions. 
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Figure 17. Diagram of the approach of ® Venue=3" with the 
planet venus. 


1- 
2 
3— 
be 
5- 
b= 
q- 


limits of possible trajectory deviations. 
Direction of earth 

Flight direction; 

Calculated trajectory; 

Actual trajectory; 

Region of trajectories atricking into venus; 
Direction to the sun. 


On the aprroach of the station "Venus-2" to planet the 


necessary commands were issued on board, including independent 


investigations during the approach session according to the 


predetermined program. No confirmation was obtained on the 


passage of these com ands. ‘Tne result of experiment will become 


knewn, if radio-communication is restored with"Venus-2" 


At present the 


etition "Venus-2" is continuing ite flight 
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are particles of enormous energies, moving at specd, very 
similar to that of light, = cosmic rays. The concentration 
of charged particles is paraticularly high in the vicinity 
of the earth - in its radiation belt, where these particles 


are held by the terrestrial magnetic field. 


The flux of solar particles carry a magnetic field, 
although weak, but quite measurable by the instruments of 
space rockets, receding beyond the limits of terrestrial 


magnetosphere. 


It'is of considerable interest to study these effects 
at present during the period of minimum solar activity, 
when the occasional, isolated ejection of matter from the 
sun and the magnetic disturbances bound with it could be 
followed more clearly due to them being relatively rare. 
Very essential, in particular, is the investigation of 
transitory region from magnetic field of the earth to 
interplanetary magnetic field, ie. boundary determination 


of terrestrial magnetosphere. 


The exit of the station beyond the limits of matnetosphere 
permits to study the low-energy component of cosmic rays, 
which does not reach the earth's surface due to its nagenetic 
field. It in precisely this component that mainly determines 
the change in coamic rays intensity during the eleven yrars 
cycle of the solar activity, and the sudden rise of the 
radiation dangerous to spacemen during the solar chromospheric 


flares. ‘he study of the variation of ceosmic rays intensity 
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with the recession from or approach to the sun is of enormous 


sceientific interest. 


For the study of physical conditions ia the outer space 
the station "Venus-2" andVenus-3" carried the following 
sceientifie instruments: 

- three-component ferroprobing sagnetometer for 
measuring interplanetary magnetic fields; 

= gas=-discharge counters and semiconductor detector 
for investigation of cosmic rays; 

- special pickups (traps) for flux measruing of 
low-energy particles and flux determination of solar plasma 
and their energy spectra; 

- piezoelectric pickups for investication of micrometeors; 

- radioereceiver for measuring comic radio-emission in 


wavelength bands 150 and 1500 m and 15 km. 


This set of instruments covers the main chapacteristics 


of physical conditions in the interplanetary space. 


Data of physical investigations obtained in the flight 
of stations "Venuse2" and'Venuse3" are at present under study. 


The results will be published in scientific journals. 


( TASS ) 


" Pravdd" 6th March 1966 
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TASS COMMUNIQUE " VENUS o4" IN FLIGHT 


In accordance with the program for research of space and 
solar system planets the Soviet Union has launched on the 12th 
of June 1967 at 5 hre 40 min Moscow time a space rocket with 


automatic interplanetary station toward the planet venus. 


The last stage of the rocket was preliminarily placed 
into interim orbit of artificial earth satellite, then took 
off from this orbit and set into flight automatic station 


"Venus=4"' weighing 1106 kg. 


The flight of automatic station to planet Venus will 


last four months. 


It is envisaged to conduct an extensive space res2arch 
during the flight with the help of scientific instruments, 


carried by ihe automatic station "Venus~-4", 


Chemiaal and sdlar power sources are used for energizing 


airborne equipment of the automatic station "Venus=4", 


The telemetrio,messuring and scientific equipment is 
switched automatically in accordance with the flight program 


and on radioc-commands from earth. 


A special maasuring complex un the territory of the 
Soviet Union is conducting tracking of the automatic station 
measurements of its trajectory parameters ani reception en 


earth of the aceientific information. 
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fpe movement of the atation "Venun—4" ia along the trajectory 
close to prescribed one, At 14 hn Moncow time on the 12th of June 
1967 the atation wan at 112 thousand km from earth above a point 


of terreetrial aurface with coordinates 70°18" E and 6°29'S. 


The whole equipment aboard the automatic station "Veruge4!! 


operates normally. 


The coordination center is conducting processing of all 


the incoming information. 


"pravda'"', 13 the June 1967. 
TaSS COMMUNIQUE ON ‘HE FLIGHT TERMINATION OF NVENU Sait 


On the 18th of October 1967 Soviet automatic etution 
"Venus-4", reached plaret Venus,after covering @ distance of 
about 350 million km, During the four-month flight the station 
enabled to obtain new multiple data on the physical properties 


of outer spaces 


On the approach to planet venus the station fixed non~ 
presence of any noticeable magnetic field and raidation belt 


of the planet. A weak hydrogen corona was detected. 


Today, 18th of October 1967, at 7 hre 34 min Moscos time 
the automatic station "Venus-4" entered at escape velocity into 
the atmosphere of venus and the descent vehicle - scientific 
laboratory separated from the station. After aerodynamic 


braking of decending wehicle in the planet's atmosphere, a 


special parachute system began operating and the vehicle 


continued its smooth descent in the atmosphere of venus. 


The sceientific instruments of descending vehicle 
continues steady measurements and transmission to earth of 
the venus atmpsphere parameters during one and half hours 
at the extent of 25 km. The vehicle descended on the 
surface of the planet, delivering a second message bag 


with the emblem of the Union of Soviet Socialist Republics. 


Measurements were made of pressure, density, temperature 


and chemical composition of the venus atmospheres. 


Throughout the extent of the measurements section the 
temperatue of the atmosphere varied from 40 to 280°C, 
atmospheric pressure = from 1 to about 15 atmospheres. The 
guaging has shown, that the venus atmosphere consists almost 
totally of carbon dioxide; oxy.en and water vapors composes 
about one and hk half per cent, no traces were detected of 


nitrofen. 


Data of the sceientific gauging are being processed and 


will be published. 


Thus, the Soviet automatic station "Venus-4" for the 
first time accomplished a smooth descent and landing on the 
surface of the planet and made it possible to obtain most 


valuable data about tie planet venus. 
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The scientific research, carried out by the Soviet automatic 
interplanetary station "Venus-4" is a new Soviet technological 
breakthrough, an important step in the research of solar system 


planets. 


‘Pravda’, 18th October 1967 


SOVIET INTERPLANETARY STATION "VENUS=4" 


On the eve of the glorious anniversary of the Great October 
Socialist Revolution and the tenth anniversary of space research 
era were marked by a new brilliant victory of the Soviet science 
and technique. The automatic interplanetary station "Venus-4" 
carried out and extensive research on flight route, in circum- 


planetary space and in the planet's atmosphere. 


In size, distance from the sun anc extent of the atmosphere 
venus resembles earth more than any other planet. It revolves 
around the sun at a distance of 108 million km and completes 
during 225 terrestrial dnye complete revolution in orbit, very 


similar circumferance. 


During the movement of the earth and venus around the 
sun distance between them varies from 40 to 260 million km. 
By means of optical telescopes it is possible to observe at 
this distance details of a few hundred km. However for the 
observation of venus these tested methods are ineffective 


due to its dense could cover. Therefore until now the science 
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did not posses any authentic information ahout the physical 


conditions on this planet, including its atmosphere. 


Indirect data on chemical composition, pressure ind 
temperature of the venus atmosphere, based on tesults of 
ground observations, are so controversial, that they have 
-pvoduced a lot of hypotheses. Thus, for instance, estimutes 
of surface temperature varied from minus 40 to plus 4oo°c, 
and the atmospheric pressure on the surface - from one to 50-109 
atmosphere. Only lately by means of radar observations it 
was possible to estimate the rotation speed of the planet about 
its agis. Beginning from 1961 the Soviet and American automatic 
interplanetary stations have been flying to venus, and in 1966 
Soviet station "Venus=3" reached the planet and delivered a 


message bag of the Soviet Union on its surface. 


On the 18th of October 1967 Soviet automatic station 
"Venus-4" has suécessfully implemented entry into venus 
atmosphere, for the first time gauged the physico=-technical 
characteristics of the atmosphere. Direct gauging of the 
venus atmosphere are the greatest modern technologicaal 
breakthrough, marking a new sta~e inthe study of the solar 


system planets. 
1. AUTOMATIC INTERPLANETARY STATION "VENUS=4" 


The main scientific task of the automatic interplanetary 


station "Venus-4"' was deterwination of the main physico-chemical 
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characteristics of the venus atmosphere. Moreover an extensive 


space research was conductcd on t:.e flight route. 


The station weighs 1106 kg and consists of the orbital 


compartment and decending vehicle (fig.18). 


Orbital Compartment 


Orbital compartment is a pressurized body of cylindrical 
shape with elliptical end panels. Arranyved inside are the 
electronic devices of the radio-set, astro-orientation systems 
and scientific instruments. Here also are the automatic units 
of thermal control system, chemical current sources, capable 


of being charged from solar batteries, and control system. 


Attached to the body of the orbital compartment are the 
descending vehicle, correcting propulsion system, optical sensors 
and operating organs of the astro-orientation system, unfolding 


paneis of the solar batteries, and pickups of scientific instruments. 


fhe station has a liquid-propellant rocket engine fer 
correcting flight trajectory, so as to enable it to get into 
the planet. The propulsion system is provided for two corrections. 
During the flight of the station "Venus-4" the accuracy of the 


first correction was sufficient, so that the second was not required. 


Descending Vehicle 


The descending vehicle, meant for scientific research 
in venus atmosphere, h:s a shape resembling a sphere of 


1000 mp in diameter. to weight = 383 kg. 


Figure 18. Ge 
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nera, view c: the station “Venus-4" 


orbital compartment(00); 
astroe-orientation sensor; 

sensor of permanent solar orientation; 
gas cylinders; 

orientation sensor"Sun-Earth"; 

pickup and rod of magnetometer; 

pencil beam parabolic antenna; 
non-directional antenna; 

radiator of thermal contr:l system; 
Solar batteries panel; 

correcting propulsion system; 
microrocket of astro-orientation system; 
counter of cosmic particles; 

vehicle. 


It is well known, what difficulties had to be overcome 


for descent of vehi 


sarth's atmosphere, 


cles, moving at orbital velocity in the 


the characteristics of which are well 


known. It can be imagined, how much ditficult was the 


problem of construc 


ting descending vehicle of "Venus<4", 
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which had to enter into atmosphere of venus unknown to us not 


at orbital, but at escape velocity. 


Entry into atmosphere at escape velocity, and successful 
braking of space vehicle were accomplished ror the first time 
in the world's technique. At tnie velocity temperature 
following the shock wave, generated in front of descending 


vehicle, is up to 10-11 thoucand degrees. 


To reduce the influx of external heat inside the vehicle 
during the entry and aerodynamic braking, and also for protection 
from the "hot" atmosphere of venus the surface of the body is 
coated with a special heat insulation. A damper is fixed at 
the bottom of the vehicle, to reduce its oscillations with 


movement in the planet's atmosphere. 


The descending vehicle has tw pressurized compartmente - 
instrument and parachute. The instrument compartment carries 
transmitter, telemetric system, storage battery, programing 
timer, units of automatics, thermal conteal system, scientific 


instruments and radio-altimeter. 


In the parachute compartment is a system of two parachutes - 
braking and the main oue, made of heat-resistant cloth, estimated 
for temperature of up to 450°C. Moreover, it contains also the 
pickups of the scientific instruments, tranemitting antenna and 


antennas of radio-altimeter. 
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The parachutes open by means of automatic system, which 
includes sensors of atmospheric pressure and overstrain, and 
the programing timer. When the specd of descending vehicle is 
reduced after the aerodynamic braking from 10,700 m per second, 
the braking and the main parachutes are activated on comand 
of external pressure seneor and reduce the descent velocity 


to a few meters per second. 


Simu]taneously with the main parachute oper out the antenna 
system and the radio-altimeter and transmitter, which spends 


scientific information to earth, are awitcted in. 


Prior to take off the descending vehicle of "Venus—4" 


was sterilized. 


The descending vehicle carries two message bags with 
the emblem of the Union of Soviet Socialists Republics, 


which were delivered on the surface of planet venus. 


Radio Equipment of the Interplanetiry Station 


The radio equipment of the station provides for trajectory 
parameters measurement, memorizing and tranamitting of service 
and scientific information and also control of the systems 


peréromance on commands from earth. 


The orbital compartment, besides the two receivers and 


tranemitter, contains telemetric commutators, decoders, memory and 
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auxiliary electronic equipment. Part of the radio equipment 
in descending vehicle includes two transmitters, telemetric 
commutator and programing mechaniam, Moreover, there is an 
autoamtic device for the switching over of traremitters in the 


case of failure of one of then. 


The station's communication with earth was in the decimeter 
wand of radio waves. Three airborne antennas were used during 
the flight; one pencil beam with parabolic reflector about 
2.3 min diameter and two non-directional. Depending on the 
session's program the selection was of one of these antesnas 
by feeding corsesppnding commands from the airborne block of 
automatics or from the earth. Information transmission from 
descending vehicle during its lower ng on the parachute was 
through a special antenna, which concentrated energy in 
comparatively narrow,cone, within which was the earth. 

During the flight tranemitters of descending vehicle could 
be cut in to any of the non-directional antennas of the 


orbital compartmpant, 


In between the communication sessions the airborne tadio 
equipment was «. duty, when decoders of command radio=line 
and one of receivers, connnected to nonedirectional antenna, 
remained cut-in. Moreover, in these conditiors the reading 
of the scientific instruments was fed through telemetric 


commutator into a special memory device. During any communication 
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sessions tiiis information could have been transmitted from the 


memory to earth. 


During the communication acssions the radio equipment 
operated in different conditions. For telemetric transmission 
the corresponding commutator or memory was cutein to 
transmitter on command from the airborne programing timer or 
on command from the earth. The rate of the information 
transmission was fixed in this case in relation to antenna 


apvlied and the uistance of the station. 


In planning and production of the electronic radio 
equipment special attention was paid to ite reliable functicning. 
The launching of the station was preceded by prolonged testa 
of similar equipment in more difficult conditions, than those 
expected during the flight. Individual, the more important 
devices were duplicated. However there was no need to use 
the doublihg devices during the flight, as all the equipment 


operated faultlessly. 


Technical difficulty in receiving weak radio-signals of 
space vehicles, meant for research of solar system planets, 
ia obvious. In this case the additional difficulty was due 
to the fact, that the most valuable information wae ‘ranemitted 
during the approach of the stati n to venus with rapid increment 
of velocity. The speed of tranemitter in relation to receiver 


changes the wevelength of received signals. There:ore iu reception of 


Signals fvom the station anproaching venuo it wao necessary 
exactly and at high speed to recorstruct the receivers of 


distanteapace radio center. 


Power Sup»ly System 


The powere-supply systems of the "Veuuc-4" staticn consists 
of solar batteries, arranged on two panels, che ical storage 
batteries and control block. The system provides for a wide 
range of load at minimum weight and is constructed on a circuit 
“"generator=buffer battery". The power generator is a solar 
battery on emiconductor transfermers, and the buffer battery 
are the chemical accumulators. The buffer battery provides 
for energizing of the station*’a equipment dur ng the communication 
sessions. It is recharged througho:t the flight from solar 


batteries, 


There is a stora:e battery in descending vehicle, which 
durin; the flight is in non-operating condition and is only 
charged by a weak current from individual section of solar 
batteries. During the movement in the venua atmosphere it 
provides power supply to all the equipment of descending 
vehicle. The capacity of the storare battery waco estimated 
for operation of equipment in descending vehicle for at leust 
100 minutes after separation from the orbital compartment 
so as to obtain and transmit information about the venus 


atmosphere, 


~ 1234 = 


Orientation of Interplanetary Station 


In flight, according to program, the station is oriented 
in snace in a quote definite way, by means of orientation and. 
stablization system. This system carries out the following 
functions 

- providing best working conditions for solar batteries 
and thermal control system; 

- orientation of the parabolic antenna on earth during 
radicecommunications; 

- exact orientation and stabilization of the station 


in space @uring the trajectorycorrections. 


The orientation ana stabilization system includes the 
electronic-optical sensors, gyroscopes and control equipment. 
The station is turned into prescribed direction by means of 
@aS get microrockets. The attitude of the station is fixed 
in relation to astronomical reference points: earth, sun and 
canopus star. The orientation at all the stages of the flight 
is executed in the following way* deviation from the prescribed 
referen:. is determined by =he optical sensors, which give 
signals to control system for the switching of mkcrocorkete 
and the station truns unti: ite orientation in space is according 


to tke required one. 


The basic condition of the station's flight to vcnus is 


the constant orientation “f tne solar batteries pnnesl perpendicularly 


to surveys. Special electroric-optical sensor enables to 
f'nd the direction on the sun and to retain thin orientation 
of the stution. In tiie cae the communication with the 
station is maintained through n-n-directional antennas. The 
Same orientation could be executed by the turning of the 
vehicle avout the axis, perpendicular to the plane of solar 


batteries. This axis is primarily oriented on the sun. 


The use in radio=-co suulcations witr earth of pencil 
beam parabolic antenna requires orientation of the station 
in space with high precision. This is obtained due to the 
fact,that the orientation of the station in this case is 
fixed relatively to direction on the sun and the earth. 
After the sun ond the earth are captured in the vision 
field of the sensors the anteena becomes directed exactly 


on the earth. 


The highest requirements of the orientation precision 
are demanded of the station during the trajectory corrections. 
At thia stage of the flight the vehicle is oriented on the sun 
and canopus star. During the turn of the station both the 
luminaries fall into the vision field of the sensor's optical 


tunes sna the engine's axis takes up the required attitudes. 


Thermal Control System 


One of the most imnortant systems in the automatic 


interplanetary atutions is the thermal control system. It nos 


the 
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reaponsible tank of maintaining in ntl the eompartuents the 
prescribed temperature conditions. The required thermal 
conditions of the elements of conetruction and airberne 
systems is provided by the combination of passive und active 


methods of thermal control. 


The passive method of thermal control maintaino the 
thermal conditicns for operation of correcting engine, solar 
batteries, antennas and equipment outsice the station. This 
is obtained by the choice of heat insulation, optical factors 


of coating tind other means. 


Thermal conditions of the orbital compartment and descending 
vehicle are maintained by the active thermal control system. 
The action principle of this system is that in all the compartments 
is build up a forced gas circulation. Stream-lining the neate 
emanating elements of devices and systems, the gas becomes 
heated and yields the excessive heat to heat-exchanger, which 
emmkts it into the space. By controlling flow of gus, incoming 
into heat-exchanger, the required temperatture conditicns are 
obtained in compartments. The thermal control system has fully 


implemented the tasks, imposed on it. 


II The Flight to Venus 


The "Venus=-“" station was launched on the 12th of June 1967. 
Initially the vehicle with the last stare of carrier-rocekt 
was placed into the interim orbit of the artificial earth 


satellite. After orbittinr the last stare of the carrier-recnet 
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The last branch of the flight is of the greatest interest. 
When the vehicle was about 45 thouenad km from venus began 
the near-planet sessiony The station was orinted with 
parabolio antenna directed on the earth. This position 
the station maintained until the entry into atmosphere. 
Thereafter the near=planet session was terminated and 
descending vehicle was separated from the space staticn. 
With increasing density of the atmosphere the breaking 
of descending vehicle was initially sharply increased. The 
overstrain was more than 300 times greater than the terrestrial 
acceleration. When the vslocity decreased to about 3500 mo 


per eccond, the parachute system was brought into action. 


At the wement of opening of the main parachute, the 
transmitter of descending vehicle was started. The transmission 
of the data about the planet's atmosphere began. From the 
gauged atmospheric parameters calculations of the further 
movement of descending vehicie were made. After 94 minutes 
the station ceased to transmit information. Until this woment 
the pressure and temperature of the atmosphere were gradually 


rising. 


Processing of radio measurements made it possible to fix 
the position of projection onto venus surface of the entry point 
of station into atmosphere with accuracy up to 500 km. It is on 
the night side of venus, in the vicinity of equator about 1500 km 
from «he terminator(shadow boundary). Thies permits to conclude, 


that the whole descent was on the aight side of the planet. 
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Figure 19. Diagram and the main stages of the "Venus-4" flight. 
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insertion into interim orbit of artificial earth satellite; 
exit into flight path to venus; 

correction; 

near-planet session. Radio communication with earth on 
parabolic antenna; 

braking of descending vehicle in the atmosphere of venus; 
descent on parachute, scientific measurements and 
transmission of information to cairth, landing. 
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Figure 20. The flight diagram of the station and reciprocal 


position of earth and venue. 


1- take off 2= flight path of the "Venus-4" station.Length 
of route 350 million km. 3= earth orbit. 4= venus orbit. 
Se Sune 6— arrival 
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III Scientific Research 


Scientific research was conducted by "Venus-4" station 
throughout the flight Eafth- Venus, in ciroumplanetary space of 
venus and in dense layers of its atmosphere. The orbitel 
compartment carried the following scientific devices: three- 
component magnetometer with measuring range of 50 gammas 
(5.107" oersted) and 2 gamma sensitivity counters of cosmic 
rays particles, indicator of the ultraviolet radiation of the 
sun, discribed by particles hydrogen and oxygen for recording 
these gasés in circumplanetary space, traps of charged particles 


for the study of circumplanetary plasma (ionosphere). 


These instruments conducted measurements throughout the 
flight until the moment, when the orbital compartment entered 
into the upper atmospheric layers of venus and ceased to 
function. Measurements, obtained during the flight in heliocentric 
orbit, confirmed scientific data of the previous interplanetary 
flights. At the same time measurements, conducted during the 
flight of "Venus-4" station, have shown, that in 1967 the flare 
intensity of the solar cosmic rays increased hundreds of times 
in comparison to 1964-65. This is bound with increased solar 
activity. It may be expected, that at the peak of the solar 
activity, which is expected in 1969, the flares intensity of 


the solar cosmic rays will be even higher. 


Observation on the neareplanet branch of trajectory has 


shown, that the flux of high-energy cosmic particies remained 
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invariable up to 5 thousand km from the venus surface and 
was equal to flux far from the planet. With the closer 

approach to venus the flux decreased due to ahsorbtion of 
coamic rays by the planet. This result shows, that there 


are no radiation belts on venus, similar to terrestrial. 


One of the tasks of the "Venus-4" station was the 
investigation af the magenetic field of venus. During the 
flight to venus in 1964 of American station "Mariner-2" 
it was fixed, that the dipole magnetic field of venus is 
not above one tenth of the magnetic field of the earth. 
Preliminary analysis of the results of measurements of 
"Venus-4" station on trajectory up te a few hundreds of 
kp from the venus surlace permits to draw conclusion, that 
venus is devoid of magnetic field, dipole moment of which 
would have composed over three ten-thousandths of dipole 
Magnetic field of the earth. This result has considerably 
verified data, obtained by "Marinere2"; it is specially 
intevesting due to the fact, that prior to the flights of 
space vehicles to celestial bodies the ideas were dominant, 
that all the planets of soiar system have magnetic fields 


similar to earth. 


The forthcoming cetailed analysis of experimental data 
will make it possible to confirm further this walue and, 
besides , to define, whether the planet has disturbing effect 


on magnetic field in cireumsolar space. 
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Preliminary examinationof results from xperiments with 
traps of charged particles has shown, that the concentration 
of charged particles in the investigated region of the venus 
upper atmosphere (at altitudes over 100 km) is not above 1000 
particles in cu.cm, i.e. at least by two orders less than the 
maximum concentration of charged particles in the earth's 
donosphere. The question regarding icnosphere of venus was 
repeatedly discussed during the last few years and a number 
of authore considered, that the concentration of charged 
particles in the upper atmosphere of venus exceeds by several 
orders concentration in ionosphere of earth. Measurements, 
conducted on "Venus-4", have shown, that in actuality the 


ratio is inverse. 


The equipment for recording dispersed ultraviolet radiation 
of sun by particles of hydrogen and oxygen in the interplanetary 
space and in the atmosphere of venus detected presence of the 
neutral hydrogen, starting from about 10,000 km from the planet's 
surface, Measurements have shown, that the hydrogen corona of 
venus oontains approximately thousand times less of hydrogen 
than the upper atmosphere of earth. The presence of the hydrogen 
corona is explained by the fact, that hydrogen in the atmosphere 
of venus, just as in the earth's atmosphere, flows out into 
interplanetary apace, forming on extended sheil. As regards the 
atemic oxygen, it was not detected throughout the extent of 
orbital compartment entry into atmosphere, from which it follows, 


that the quantity of oxygen at altitude of «ver 200 km is hundred 


million times leas, than in the earth's atmosphere at 


corresponding altitude. 


The descending vehicle carried the following equipment for 
vg 
investigating the dense layers of venus atmosphere! two resistance 
thermometere, barometric pickup, densimeter, 11 gas-analysator- 


cartridges. 


These instruments permited for the first time to obtain 
directly gauged data on temperature, pressure and cheniecal 


composition of venus atmosphere. 


Presence of atmosphere on venus was proved in 1761 by 
M.VeLomonosov. Later by spectroscopic methods it was fixed 
that the atmosphere of venus contains considerable quantity 
of earbon dioxide, however ita relative content was not known. 
The pressure of venus atmosphere was also unknown. Radio-= 
astronomic observations indicated high temperature of the 
surface, however their interpretation was not quite unambigous. 
Some scientists assumed, that higher intensity of radio noises, 
ensiiing from venus, is caused by some electric processes in 
the atmosphere. Therefore the direct experiment, conducted 
by descending vehicle, is of the utmost significance for 


clarifying the actual picture. 


The cartridges of gas-analyzer were filled with sample 
of atmosphere at two levels of altitude. Directly after 


opening of the parachute the atmosphere sample was put into 
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five cartridges. Into the other six cartridges the sample 

was put 347 seconds efter the start of parachuting. After 

the input of samples the gas-analyzer cartridges were 
hermetically ciosed. In each cartridge was placed an active 
absorber, which absorbed one of the chemical component of 

the atmosphere, which made it pocsible to determine the content 


of this component from the pressure drop in the cartridge. 


All the analyzers operated. they have shown, that carvon 
dioxide ie the main component in the atmosphere of venus and 
composes at least 90-95% of the total composition. Analyzers 
with threshold sensitivity of seven per cent did not record 
presence of nitrogen. Percentage content of oxygen was found 
to be about 0.4%, and of water jointly with oxygen - not 


over 1.6%. 


The t “erature sensors were estimated for measuring 
temperature of ambient gas from o°c to 400°C. The pressure 
Was measured by an ordinary aneroid barometer. Density meter 


4 


had a range for carbon dioxide ffom 5.10 to 107.1072 grap 


in cue cm. 


The action principles of density meter is based on 
ionization of utoms and molecules of gas in the sensor by 
fast electrons, builteup by a source of betaeradiation, and 
the inteneity measurements of ionic current, which is the 
density functior of a atmoephergo gas. The equipment operated 


continuously until the terminationof radio-signals reception 


from descending vehicle. Analysis of gauging results enables to 


draw conclusion, that the atmosphere of venus is characterised by 
high pressure, density nd temperature. 

Data of scientific measurements, conducted by "Venus-4", are 
being studiod in detail and confirmed. the results of subsequent 
analysis will be published in scientific journals. 

The successful flight accomplishwent of the automatic station 
"Venus-4" to one of the most interestiag planets of the solar 
system and implementation of the most difficult scientific 
experiments is a new Soviet technological breakthrough, showing 
unpresedented rise of science and technique in conditions of 
socialism, This is one more brilliant proof of the successful 
implementation of the majectic program of communism building, 
outlined by the XXIII Convention of the Communist Party of the 
Soviet Union. 

the flight of the Soviet station "Venus-4" resolved one of 
the most difficult technical problems of interplanetary communicat-~- 
ions, which opens a new pageimthe mastering of circumosolar 
space and planets. 

The unique scientific data, obtained by the "Venus-4" 
station, are a most important contribution to universal science. 

The new victory in space ie qa marvelous present of the Soviet 
scientists, engineers, technicians and workers of all organisations, 
participating in development, construction, launching and 
controlling the flight of automatic station"Venus-4", for the 
fiftieth aniversary of the Great October, the report on their 


work to communist party and to Soviet people. 


“Pravda, 22nd Ootober 1967. 
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PRESS-~CONPERENCE, DSALING With ik SOVIet 

Yesterday in the Conference Hall of the Presidium of the 
Academy of Sciences USSR a press conference of Soviet and foreign 
journalists was held on the flight of the Soviet automatic station 
"Venuse4", The whole world was enraptured by the new feat of the 
Soviet Union, due to which the thick shroud, surrounding the planet 
Venus, is opening out in front of the whole mankind. This is why 
the prese-conference was of so much interest to the gathering. The 
fact is, that here for the first time information will he disclosed, 


unknown to mankind ti11 now. 


In his address M.V. Keldysh disclosed that on the 18th of 
October 1967 Soviet automatic station "Venus-4" has reached the 
planet wenue after a four-months flight. The descending vehicle of 
the station smoothly descended in the atmosphere of thia planet. 
The "Venus-4" station provided a lot of valuable snformation on the 
interplanetary space, on the properties of the outer space in the 
vioinity of Venus and for the first time enabled gauging of the plnnet's 
atmospheric parameters. This is a new great step in the research 


of Solar System planets. 


Venus is the planet nearest to earth in the Solar System. In 
1961 M.V. Lomonosov discovered atmosphere at Venue. The planet is 
ehrouded by a thick cloud cover, which does not permit to see its 
surface. This hampered the study of Venus, and upto now a lot in 


ite nature remained nysterious. 


The material of the press-conference is printed with 
abl veviatione (Ed.). 
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Only quite recently Soviet and American inveatigatora 
determined by radar methods the rotation period of Venus. It 
was found to be approximntely 230 days. And the direction of 
rotation - opposite to that of earth/terrestrial. Radio-methods 
have provided lately a number of data on the temperature of the 
atmosphere, however, the interpretation of the obtained data was 


not unambigous and fave birth to various hypotheses. 


Actually, remarked M.V. Keldysh, there were no experimental 
data whatsoever regarding pressure on the planet's surface. The 
values mentioned were from one to hundred atmosphere. Various 
aseumptions were put forward about the chemical composition of 
Venus. It was axpected, that concentration of carbon dioxide here 
ia higher, than on earth. However, the estimates of ite content 
varied within a very wide range - from few to almost hundred per cent. 
The first step in the investigation of planet was th: study of the 
properties of its atmosphere. The problem of descent in the 
atmosphere of Venus was very difficult and required construction of 
a vehicle, adaptable to wide range of possible conditions. In 
determining the problems of experirent we as::umed, that great success 
will be even in the case, if we could pass even a portion of the 
atmosphere in descent trajectory, since the deviations from calculated 


values could be tens of times. 


Throughout the descent trajectory we steadily received from 
the atation clear radio-signals. It must be gaid, that the problem 
of radio-transmission from the atmosphere of ‘enus also concealed 


a lot of new and unknown quantities. Power supply could only be 
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provided by the atornge hatteries, since the illuminance was 

unanown under the cloud layer of the planet. Moreover, basing on 
conditions of rafio-visibility, the st:tion had to descend on t..« 
night side. Considering, that in difficult atmospheric conditions it 
might not have reached the surface, the whole information had to 

be quickly transmitted directly, without memorisin.. This made 

it necessary to construct equipment with strong emittine signals 

and to build rationally the whole system of recording and transmitting 


of information. 


The dimensions of the station and the required power of 
emission determined maximum time of its work =- 100 minutes, which 
seemed sufficient for eauging the parameters of atmosphere at 


various altitudes. 


fhe station descended by means of parachute system. There 
were great difficulties also in the construction of a parachute. 


Thus, it had to be designed for working in temperatures upto 4oo°c, 


Then M.v. Keldysh spoke of the technique of correction and 
trajectory measurements on the route earth-venus. Scientific 
geguging was carried out throughout the flight of the station in 
the interplanetary space. It was memorized and transmitted to 


earth during the radio-communicationc. 


Specially interesting was the neareplanet sescion, when the 
results of scientific gauging were transmitted starting from about 
40 thousand km from the Venus till the entry into its dense 


atmospheric layers. 
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The station entered into atmoophere of Venuo at ancape 
velocity. Uptill now not even a aingle apace ohject has entered 
at encape velocity even into the well-known atmosphere o/ earth. 
The descending vehicle decelerated in conditions of snormoug 
overstrain approximately from 11000 to 300 m per second, thereafter 
the braking was continued by parachute system. The parachute 
system was activated by barometric sensor, tuned to a certain 


pressure, independently from the timer. 


We look on this experiment, said in conclusion M.V. Keldysh, 
aS an outstanding contribution into study of the planet Venus and 
as the most important step on the way to interplanetary flights. 
The success of this most difficult experiment proves high 


development of science and technique in our socialist country. 


The next speaker was V.E. Ishevskii, candidate of technical 
sciences, who read a paper on the construction of "Venus-4" 


station. 


The "Venus-4"' station consists of two main sections: orbital 


compartment and descending vehicle. 


The orbital compartment is the main carrying element cf ‘he 
station's construction. It carries correcting propulsion system, 
sensors of scientific equipment, antennas, electronic-optical 


sensors of the orientation system, solar batteries and jet microrockets. 


The pressurized capsule of the orbital compartment contains 
electronica of the various systems of the station, power sources and 


units of the thermal control system. 


The active thermal control system retained the pranscribed 


thermal, conditions within plus 15 to plus 25°C. 


The construction of descending vehicle of “"Venva-+" otation 


involved recolution of principally new technolorical problems. 


The descending vehicle is made in the shape of almost a 
Sphere about ene meter in diameter. ‘eicht of the vehicle is 
383 kg. The pressurized compartments contain various devi«s 
and units. The outside of descending vehicle is covered wit a 
special heat insulation, which is soncentrated mainly i, the iro ..2 
part of the vehicle. It protects the vehicl: frux ovestynamic 


heating. 


The main equipment and elements of the station's systems 
were doubled. The control cireuits provided for switciing over 
of duplicating sets in the case of failure of the main one. However, 
all the systems of the station worked ‘iormally and there was ne 


need to use the duplicating sets. 


A month before the approach to Venus, after confirming the 
place and time of entry into the planet's atmosphere, an automatic 


program was transmitted to the station for the near=planet session. 


This session begun on the 18th of October 117 minutes prior to 
separation of descending vehicle from the orbital compartment. The 


separation took place at 7 hrs 34 min Moscow time. 


On the 18th of October at 7 hrs 39 min Moscow time the sarth 


began to receive the first radio-transmission of its ambassador 
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from another planet of the Solar System. 


At 9 hre 14 min Moscow time the communication cession 
with descending vehicle of "Venus-4" station has been completed 


after implementation of research prosran of the Venus atmosphere. 
Then spoke Mr. S.N. Vernov member of the AN SSSR, 


During the flight of "Venus-4+" measurements were conducted 
on high and low-energy charged particles, magnetic fields and 


ultraviolet radiations, dispersed by hydrogen and oxygen atoms. 


During the approach of the station to Venus the measurements 
were continuing on particles of various energies. This enabled to 
clarify, that there are no radiationbelta in the vicinity of 


Venus. 


As regards the magnetic fields, according to “Venus-4" data, 
they compose about seven gammas. According to measurements of 
"Venus-4"' there are magnetic fields also of hiher intensity. The 
moment of their appearance coincides with index changes of magnetic 


activity on earth. 


Now the effects are being studied, which are connected with 
cisturbence by Venus of the interplanetary plasma and magnetic field. 
The analysis of obtained data makes it possible ts draw conclusion, 
that the magnetic dipole monent of Venus cannot be more than three 
over ten-thousandths of magnetic cipole moment of the earth. The 
investigation results of the Venue ionosphere contradict the 


previous assumptions. 
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Tae interplanetary automatic station "Venus-4+" carried squiprent 
for recording tne ultraviolet radiation of the wun, dispersed by 
hydrogen and oxygen atoms. Density of the neutral hydrogen in 
the interplanetary space composes 0.01 atom per cu.om. The device, 
recording radiation, dispersed by oxygen, has shown no rise in 
the intensity, which indicates non=-presence of oxygen in the upper 
atmosphere of Venus. As regards the neutral hydrogen, its density 
in the vicinity of earth is 100 times higher, than on Venus. All 
this, said the scie:tist, permits to draw conclusion on the presence 
on Venus of dense molecular atmosphere, rather suddenly changing 
into interplanetary space. This © . apparently, refers to the 
night half of the planet, which becomes its own type of "cemetery" 


for the charged and elementary particles. 


Anotner speaker was A.P. Vinogradov. He emphasized, that 
the atmospheric temperature of Venus has heen for the first time 
gauged directly. It varied from 40 to 270°C. The pressure varied 
on an average from 0.7 to 20 atmospher. Those are impnrtant 


characteristics of the Venus atmosphere. 


The descending vehicie of "Venus-4" carried 11 gas-analyzers 
of carbon dioxide, water, acid and nitrogen. Composition determination 
of the Venus atmosphere was mede at two levels: the first 
determination - at pressure of the external Venus atmosphere of 
520 mm and temperature of about +40°(2 10°C and the second 


determination - at pressure 1500 mm and temperature +80(* 10°)c. 
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The content of carbon dioxide was found to be 90%. Content 
of water or moisture = over 0.1% and less than 0.7%. The analysis 
of all data on water has shown, that the lower atmosphere of Venus 
is not saturated by water vapours. The water is condensed in the 


cloudy layer of Venus. 


The content of oxygen is about 0.4-08%. Finally, of 
nitrogen the content is less than 7%. Probably, argon and other 
inert gases are present in small quantities in the atmosphere 


of Venus. 


Only on earth, said the scientist, water and carbon 
dioxide are in the earth crust, in other words, the atmosphere 
is "buried", being under our feet, whereas, on Venus it is above 
the crust. In this case due to the nearness of the planet to 
the sun there is as though automatic "overturning" of the 
atmosphere. As a result an aggressive oxidative atmosphere has formed 
on Venus. The oxygen has oxidized rocks. Due to the loss of hydrogen 
there is "drying" of Venus, the surface of which could be 
imagined as a hot stony desert, colored by ferric oxide. There 
are processes of deep weathering of rocks, levelling of the 


stony relief of Venus. 


Professor V.K. Prokofiev introduced journalists to data 


on the physical condition of the Venus atmosphere. 


The atmosphere of Venus consists almost totally (90~95%) 
of carbon dioxide, whereas the amount of nitrogen does not 
exceed 7%. This, said the scientist, corrects to a considerable 
extent our concepts: the main component of the atmosphere is 
carbon dioxide, and not nitrogen. The presence was fixed of a 
small quantity (0.4-0.8%) of molecular oxygen and about 1% of 


water vapours. 


A.M. Obukhov, member of the Academy of Sciences USSR, 
compared physical conditions on the two neighboring planets — on 
Venus and on earth. The general laws of physics of the atmosphere 
of planets are in principle the same, but each planet has its 
own specifica (so far we can compare conditions on Mars, earth 


and Venue). 


The enormous significance has the fact, that key 
characteristics were obtained of the Venus atmosphere: chemical 
composition, thermal conditions and the general mass of the 


atmosphere. 


The weather on Venus is "cloudy, but without precipitation". 
But of what the clouds consist, how great is their vertical 
thickness - we are only now making an approach to resolving this 


problem. 


Now, after obtaining the first direct data on the atmosphere 


of Venus, concluded A.M. Obukhov in his address, a great and extremely 
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interesting work is forthcoming of plotting a coordinated picture 
of the physical processes in the Venus atmosphere with the use of 


all the available data. 


"Pravda", 31 October 1967. 


WHY DO WE STORM THE SPACE: 


Why do we storm the space? Are the efforts of the best 
scientists and engineers of the planet, financial expense 
warranted? What will the mankind receive in return? These 
questions are progressively more often asked in the press of 
many countries and, probably, even more often in conversation 


of people. 


The man's penetration into space is a natural and logical 
step. Following the conquest of the water space and air the 
mankind should have inevitably begun the storming of the outer 
space, through which rushes our earth. The spade elements play 
not less an important role in the “.fe of the planet, than the 
water and air elements, and its ccuquest will, undoubtedly, be 
of great significance. And we have the right to be proud of the 
fact, that it is precisely our country which has opened the space 


erae 


First of all the space technique opens out the possibility 
to start anew the study of our planet. Even the first satellites 
made it possible to determine with higher accuracy the shape of 


earth, which would have required many-years work by ground means. 
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Developed by means of space vehicles enormous significance have 
the works on the study of the upper atmospheric layers of earth, 


and specially of its inter-relation with activity of the sun. 


Measurements, conducted during the flights of satellites, 
space probes, vehicles, shot to the moon, Venus and Mars, as 
though extended the limits of the earth's effect in the universe 
and drawn a majestic picture of the stream-lining of our planet's 
magnetosphere by gusty solar wind, con:isting mainly of protons, 
electrons and having a speed, greater than the sound speed in 
this gus. Interaction of this wind with magnetic field of earth 


creates a pattern, similar to the stream-lining of a blunt body, 


rushing at supersonic speed in gas, whe: a shock wave is formed 
norrow region of increasing concentration of particles and their 
tempereture. The gigantic shock wave on line, connecting center 
of the sun and the earth, is at a dist-nce from our planet of 
8-9 of its radii. Region, encircled by this wave, stretches out 
in direction from sun, forming as though a trace of earth. It 
extent is still unknown, but the moon in ite revolution around 
the earth intersects it, as was fixed in the flight of our lunar 


satellite, 


Between the shock wave and the earth regions are detected 
the particles of higher concentration of particles, the so called 
radiation belts. Under the effect of the solar wind eusts or 
changes in corpuscular radiation of the sun the boundaries are 
changed of magnetosphere, density of particles in radiation belts, 


composition and density of the upper atmos»here of the earth, there 
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are magnetic storms, northern lights and the connected disturbances 
din radio-communication. Study of the numerous mechanisms of 
interaction of ccrpuscular streams, electromagnetic radiation of 

the sun with terrestrial magnetosphere and atmosphere is as yet 

far from complete. Even less comprehensible is the mechanism of 

the phenomena, taking place on the sun itself, which result in 
intensity variation of corpuscular streams, magnetic fields and 
electromagnetic radiation. But the new facilities for investigations 
promise such progress in this sphere of the science, that in the 
near future, apparently, it will be possible to predict in advance 


variations of magnetic field and changes in climatic conditions. 


The facilities of space technique, capable of providing 
information on the short-wave radiation of the sun, which does not 
reach the ground stations, jointly with perfection of mathematical 
methods will, apparently, permit to construct a complete theory of 
the evolution of climate of the earth and will make it poseible 
to oredict years ahead the meteorological conditions, to forecast 
drought-afflicted years or years of excessive humidity. I¢ ie not 
exoluded, that it micht become possible to actively influence the 


climate in some individual places. 


Only the advance prediction of the coming of drought=-a‘flictea 
year will provide economy, considerably in excess of expenditure on 
development of space technique. Sesides the intensive study of 
solar-terrestrial bonds and of distant surrounding of earth, it 
will be posaible be means of meteo-satellites to build up an 


effective system of short-term weather forecasting. According to 
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estimates of American economists, a reliable weath:r forecasting 
for five days will economise billions of dollare per year. This 
is on the question of profitableness of space research, on what 
may give best comprehension of the effeat of space elements on 


our planet. 


The main result of the man's exit into space should be the 
appearance in a man's hands of new means and possibilities of 
ecientific research and cogniesance of the Universe. However, great 
may be the significance of the practical application of the space 
technique, for instance, for the construction of meteo-satellites, 
communication satellites or navigation satellites, but the main 
import>ace is the new means of scientific research. Speeding-up 
of the man's cognisance of the universe by means of the space 
teohnique may appreciably change the whole course of the mankind's 


history. 


Astronomy is, probably, the oldest of the sciences. In 
the history of human civilization it alwasye had a great effect on 
the development of the world's outloook, simultaneously satisfying 
@ number of the man‘s practical needs - nav:.gation, time service, 
etc. Satellites ana rockets today transform the aspect of this 


most ancient soience. 


Even at the start of our century it seemed impossible to see 
the other side of the moon, a celestial body - marest to us in the 
space. This was given as an example of unsolvable problem. But 
only two years after the Jaunching of the first satellite the soviet 


station "Luna-3" took pictures of the other side of the moon. Now we 
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have the possibility to obtain maps of the moon, almost as detailed 
ae the maps of earth. On pictures, tranemitted from aboard the 
lunar stations softelanded on the moon, it is possible to 
distinguish details of about one mm in size. Lunar satellitec, 
vehicles sent to Venue and Mars, enabled to make a number of 


fundamental discoveries. 


Rockets, carrying instruments beyond the atmosphere of 
Planet and magnetosphere, permit to overcome also the main 
weakness of the terrestrial astronomy - impossibility to observe 
from earth the spectrum regions of electromagnetic waves shorter 
then 3000 angstrom, which are totally absorbed within the thickness 
of the air envelope. In front of our eyes are being born new 
trends of the ancient science = X-ray astronomy, gamma-astronony 
observations are being conducted within the whole spectrum ofradiations, 
sent out by the Universe. We see only the beginning of this 
revolution, but even the first humble results speak of the fact, 
that this upheaval in the technique of research will provide discoveries 


of parasount importance. 


New possibilities are being opened out by space technique 
for the present day physica. Acceleratore, constructed on earth 
so far permit to obtain particles with energies of tens of 
billion electron-volts. These are exceptionally composite and 
costly erections. There are particlea in the outer space hundreds 
of thousands, million times higher. The modern carrier-rockets 


permit to carry out into space targets and instruments for recording 
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these particles and study of their interaction with nuclei of any 
atoma. As shown by the first experiments on Soviet satellites 
"Proton" weighing twelve tons, 116 prohlem is quite practicable. 
The use of space technique may be a more rational way to develop 
research on physics of high energies, than construction of grand 


accelerators on earth. 


An exceptionally great effect on the development of many 
branches of terrestrial science and technique the space technique 
exerte by the fact, that the new problems, brought forward by its 
development, force to find new approaches for their resolution. 

This in turn stimulates development of these branches, and as a result 
the progress of the whole science is accelerated and the technical 
resolutions, found in this case, are transferred also to other 


spheres of terrestrial technique. 


A wonderful characteristic of a man is the ability to 
dream. And not only to dream, but he must attempt to make 
these dreams a reality. Our time is typical in that. The 
dreaming is not of individu1l people, but whole scientific 
groups. Substantiation of the dream, appraisal of ites reality 
ie their job. The result of their work is either the end of the 
dream, putting it into practice, or a birth of a new idea. 
Cosmonautice is one of the spheres, in which it would seem the 
impossible dream of travel to planets have played a not 
insignificant role in development of the most difficult technique, 
which is being perfected at unbelievable fast rate. And one may 


think, that a lot of what today is being considered a drean, 


tomorrow will become a reality. 
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On the 12th of ‘pril 1961 Yurii Alekseevich Gagarin was 
the first in the world to orbit the earth and tceted the firet 
spaceship "Vostok". His name, just as the names of the soviet 
and American spacemen, who followed him, will for every remain in 
the history of mankind as a symbol of courage and daring. But 
the travel on rockets will in time become an ordinary affair. 
Remember, enormous courage was xyequired also of people, who flew 


on the first planes. 


The velocity of spaceship in circumterrestrial orbit is 
considerably greater than the velocity of even supersonic planes. 
Plight into space removes the question of protecting sheathing, 
instruments, crew and passengers of the ship against the heat 
flux, inevitable with movement at high speed in the atmosphere. 
The problem on the way of space liners are the takeoff and 


descent. 


The first cosmonauts flew on ships, in which the major part 
of enormous velocity was quenched due ta braking in dense 
atnospheric layers. They had to experience considerable overstrains. 
Around the spaceship originated a layer of gas, temperature of 
which considerably exceded temperature of the sun's visible surface. 
This system of landing cannot, of course, be applied for a regular 
paseenger travel. But there is a possibility of conetructing 
vehicles, where the braking will be reaiized by engines according 
to prescribed program which does not permit high overstrains 
even in such rarefied layers of atmosphere, where the 
heating of ship will be insignificant. Spaceship, which hae 


reduced velo.ity to near-sonic, may chanse-over to gliding or to 
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helicopter=type of flying, and land in a small area close to a big 


inhabited center or even in the town itself. 


In one of the methods for takeoff, it is possible te 
imagine a large vertical platform with air-jet engine, the 
task of which is to lift the ship to sufficient height so as 


to start the rocket engines without any fear. 


The rocket system may provide for delivery of passengers 
to the other side of the Globe (15,000-18,000 km) approximately 
in one hour and may ve found more safe and economical, than the 
service line of supersonic air-liners. True, the aviation has 


not as yet said its last word. 


It may be more convincingly asserted, that with perfecting 
of technical facilities for penetration into espace there will be 
@ gradual settling of the surroundings of our planet by “long-living" 
space stations, both automatic and with the crews aboard. They w’.1l 
communicate with earth by means of lighter vehicles, delivering 
into spree ail the necessities and shifts of personnel. The main 
designation of these stations initially will be, of course, 
continued research of earth and of the Universe- They may carry 
on observation of the air element, oceans, crops and forests of 
the continents, thereby functioning as the global inspection. 
Throush the network of these stations a system could be provided 
of communication and navigation. The possibility is not excluded, 
that it will be rational to use these stations also for some 
industrial purposes, such as for instance the use of the deep vacuum, 


which is so difficult to obtain on the eerth's surface. 
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It ie possible to set up long-term observatories on 
the moon with observers, who have the means for communicating 


with earth. 


Further penetration of a man, primarily to the ncarest 
planets - Mags and Venus, and thereafter to even more distant 
ones will have the main object of cognition. It ise already 
possible to imagine the development of technical facilities of 
this advance. Initially, of course, automatic statione, 
thereafter expeditions on inhabited spacecrafts. The difficulties 
facing the technique on this path are great, but not 


uheurnountable. 


The day is not far, when the most exciting mystery will be 
resolved and we will get the anawer to the question, whether 
there is life outside the earth ond what are ito forms. The 
resolution of this question will be of enormous significance 
for the mankind and will determine, to a coneiderable extent, 
the rate and the ways of further conquest by a man of our Solar 
System. What are these ways? What should be understeod as the 
conquest? Initially, of course, the research, but what after? 
Even at the turn of the century the great Ruseian thinker 
K.E. Teiolkovakii wrote about the spaceships-planets, getting 
their energy from the sun and not needing any additional power 
supply. Thie kind of spaceships may become reality and in time 


make us feel at home in space. 


Development of the space science and technique may take the 
way ilso of mastering other planets. ‘The means can be imagined, 


with the help of which it will be possible to change the conditions 
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on Mars and Venus as desired. 


Even now the way may be pointed out for changing to a 
coneiderable extent the climate of earth or Mars by increasing 
the amount of solar energy, received by the planeta. By means 
of rockete it is possible to oreate a dust ring around the planeta 
so, that the incoming and outgoing rays of the sun would be 
partially dispersed on the dust particles and would be in some 
measure reflected to earth and Mars, increasing thereby the share 


of the solar energy received by them. 


Only ten years have passed since the first experiment, 
which opened the way into space for a man, and less than even 
years since the day of the first man-in-space flight. But 
during this interval, insignificantly cohort in comparison with the 
history of civilization development, the mankind has acquired 
hands, capable of stretching to millions of km from ite cradle, and 
quickly learnt to use these hands; acquired new eyes, capable of 
seeing what was for many centuries hidden from a man, and acquired 
a new idea, capable of uniting the thoughts of the people of 


the whoie earth. 


The mankind has entered into a new brilliant era of its 
development. The intelligent man of the earth is coming out of 


ite cradle and takes possession of the Solar System. 


G. Petrov, Director, Institute of Space 
Research of the Academy of Sciences USSR. 


“"Tgvestiya", 3 Octeber 1967. 
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THE BEGINNING OF THE SPACE ERA: 


On the 4th of Octeber 1957 a rocket aecended from the 
territory of the Seviat Union, which has placed into orbit the 
first artificie sarth satellite. Our Motherland has epened 
wide the doors of the Universe for the mankind. On this day 
due to the genius of Soviet scicntists, creative work of our 
engineers, technicians and workers the space era has set-in for 


the people of the earth. 


Yesterday thousands of Moscovities have come to the 
Kremlin Palace of Conventions. A meeting took place here, 
devoted to the tenth anniversary of launching in the Soviet Union 


of the finest in the world artificial earth satellite. 


All the present warmly greet the appearance in presidium 
of comrades A, Ya. Pelshe, M.A. Suslov, A.N. Shelepin, V.V. Grishin, 


D.F. Ustinov, I.V. Kapitonov. 


Jointly with them took places in presidium our famed 
cosmonauts. The meeting is orened by V.F. Promyslov, Chairman 
of the executive committee of Moscow Council. M.V. Keldysh is 


asked to give a report. 


— The first decade of cosmic era, - he said, - we mark on 
the eve of the ~reat festival of our people and of the 
whole progressive humanity = 50th anniversary of the 
Great October Socialist Revolution. The opening of the 
Space flights era is one of the greatest achievements 


of mankind. 
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Tke foundation for the development of the scientific 
theory ef the space flights was laid by Tsiolkovskii. During 
the 20s - 30s a group was formed in the Soviet Union of outstanding 
designers and scientists, who ardently believed in the possibility 
of realizing the ideas of space flirhts and worked persistently 
on their development and putting them into practice. Their 
initiative was supported by the Communist Party and the Soviet 
Government. Development of rocket t#chnique has played a big 
role also in defence of the Motherland. Tactical rockets, widely 
known under the name of "Katyusha", was a formidable weapon 
during World War II. Now the ballistic intercontinental rockets, 
constructed for the first time in the Soviet Union, reliably 
eneure the peaceful building in our country. During the post-war 
years we have accumuleted such an experience in the sphere of the 
rocket technique, that for a daring technological thought a 


real possibility has opened out for space flights. 


The first artificial satellite, which marked the 
entry of mankind into space era, proved the possibility of 
accomplishing space flights, has strengthened the confidence of 
correct choice of the ways for resolving various and difficult 


technological problem connected with it. During the previous years 


hundreds of space vehicles were placed into earth orbit. 


Investigations on satellites, as well aa on space rockets 
have appreciably changed our concepts of the oircumterreatrial space, 
defined the most intense bonds between the processes, which take 
place on the sun and in the vicinity of the earth. This is of 
enormous significance for understanding and development of 
forecasting meteorolo:icu] phenomena, study of the propagation 
laws of radio-waves, flight control of space vehicles in the 
vicinity of earth. It is only due to investigations on satellites, 
that we have now a sufficiently complete picture of the upper 
layers structure of terrestrial atmosphere, including its 
ionized regions = ionosphere, which determines the conditions 


of short-wave radio communication. 


One of the most brilliant results of research on satellites 
was the discovery of the radiation belt of the earth. In the 
atudy of physical processes throughout the extent of the radiation 
belt in 1964-65 by means of satellites "Electron" a lot of new 
information has been obtained. In particular, spectra of electrons 
and protons were obtained asymmetry of the radiation belt on the 


day and night sides was investigated. 


Our concepts were verified to a considerable extent on the 
atructure of the earth's magnetic field, including at considerable 
distance from the surface, upto the boundary ef magnetosphere. 

The existence of new geomagnetic anomalies was defined. An 
extensive program was carried out on the universal magnetic 


survey. 
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During the last few years it was clarified, that the 
earth is constantly "blown" by the solar corpuscular streams - by 
“solar wind''. This continous flux of plasma deforme magnetic 
field of the earth et great distances, and the lines of force, 
coming out from the polar regions, deflects to the night side. 
These lines of force and bound with them plasma form the so called 


magnetic trail of earth. 


M.V. Keldyeh mentions investigations, carried out by means 
of heavy satellites "Proton" with a record total weight of 12.2 tons. 
This made it possible to take out beyond the limits of atmosphere 
multiton equipment and thereby opened out great possibilities 
for the physica of elementary particles of high and superhigh 
energy - upto energies of tens of thousands billion electron-volts, 
inaccessible even to the most powerful modern accelerators. On 
the three "Proton" satellites new experimental data were obtained. 
necessary for resolving principal problems in physics of 
elementary particles of high energies and for the study of the 


mature of cosmic radiation. 


The speaker goes on to say, that the most important step 
in epace research became the accomplishment of manned-space flight. 
The heroic feat of Yu. A Gagarin ie included in history for ever. 
The mankind will never forget the great service of the galaxy of 
scientiste and designere - followers of K.E. Teiolkovekii, primarily 
the Academician Sergei Pavlovich Korolev, in the construction of the 
first artificial earth satellite and in subsequent development of 
space-rooket technique, who assured to cur country the priority in 


the main etages of research and conquest of the outer space. 
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The flights on spaceship=-sateiLites open out grand 
prospects, <A possibility is being provided for a fast communication 
on earth. As we know, during the last decade the aviation was 
developing on the line of persistent increase in the velocity 
and altitude of flight. This was of enormous significance in 
the improvement of aerial communications. Now the onset is 
of a new stage - the construction is of supersonic passenger 
planes, which will cover the distance between continents 
considerably faster, than the present air-liners. However, the 
rocket transport provides for even greater rise in velocity of 
flights. It will permit in less than an hour to cover distances 


between the most remote areas of the Globe. 


The most extensive possibilities for science and practice 
will be provided by the construction of permanently inhabitable 
orbital stations for research in the spheres of astronomy, 
geophysics and meteorology, for radio=broadcasts, television, 
navigation. The possibility will be assured for a man's prolonged 
staying at these stations. He will be able to fly up to the 


station and to return from it to earth. 


Finally, the majestic prospect of interplanetary flights, 
a man's visits to other planets, possession of new still unknown 
riches of nature. To accomplish a man's flight to other cosmic 
bodies = interplanetary flights many difficult scientific and 


technical probleme will have to be resolved. 


During the ten years a lot has been done toward accomplishing 
distant flighte of automatic space vehicles. Thereafter 
M.V. Keldysh speaks of the first Soviet space rockets, shot for 
the lunar research, including that, which for the first time 
orbited the moon and photographed its other side. In our country 
the achievement of escape velocity opened a new major stage of 
automatic statien's flight beyond the sphere of earth's attraction, 


into the interplanetary space of Solar System. 


Since 1960 the flights were being accomplished of interplanetary 
space vehicles to Venus and Mars. The flights of distant space 
rockets, including several special probes, produced a lot of new 
data on the interplanetary space. It was defined, that the 
interplanetary space ie not empty, although the matter within 
it. is extremely rarefied. Intensive physical processes take place 
within it, many of which are bound with plasma of the solar wind. 
Individual clouds of plasma, generated by the solar flares, during 
which the corpuscular radiation of the sun considerably increases, 
cause magnetic storms on the earth. These clouds carry with then 
magnetic fields. The rarefied hydrogen fills the whole of the 
outer space. From distant regions of the Universe are incoming 
cosmic rays. The Solar System is picrced by numerous showers of 
meteors. The space rockets enabled for the first time to record 
directly all these processes and to detect new phenomena, whioh play 
an important role in the development of our concepts regarding the 


Universe. 
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Interplanetary automatic stationa jointly with the new 
facilities of ground observations made it possible also to obtain 
new information on the planets Venus and Mars. We know now, that 
the magnetic fields of these planets are several orders lower, than 
the magnetic field of earth. The American station "Mariner=-2" took 
pictures of some areas on the surface of Marea which have shown, that 
the surface of this vlanet is covered by numerous craters, similar 
to lunar craters. New data were obtained about the atmosphere of 
these planets. However, a lot has to be done still, ta uncover 


the secrets of Mars and Venus planets. 


For inetance, we still don't know the depth of atmosphere 
under the surface of the cloud layer of Venus and, therefore, the 
radius of this planet. There is more information about Mare. 
However, even here many basic questions remain unanawered. ‘Je know n 
nothing about the composition of the planets matter and their 
internal structure. One of the most exciting questions is whether 
there are some life forms outside the earth, and mainly on planets 
Mars and Benus. Distant planets of the Solar System conceal even 


more mysteries. 


- 


One of the most important stages in the research of Solar System 
will be the landing of automatic vehicles on other planets, and 
primarily on Mars and Venus. This will require resolving of a large 


number of new scientific and desiining problems. 


The outstanding achievement of the Soviet science and technique 


in the development of espace research was the “soft" landing of the 
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automatic station "Luna-9" on the lunar surface. By means of the 
station "Luna-9" a man have seen for the firet time the lunar 
landscape in its direct vicinity. On T.V. pictures, transmitted 
by the station, it is poscible to distinguish details a few mm in 
size. The lunar surface showed no vigible traces of dust. It was 
found to be quite hard. Automatic station "Luna-13", which 
accomplished the "soft" landing in December of 1966, extended our 
knowledge even more. The equipment aboard the station enabled to 
obtained a number of valuable data regarding density of the 

lunar soil and its mechanical properties, to come to conclusion, 


that the moon has low radioactivity. 


These investizations have shown the actual posaibility 
of constructing on the moon of automatic laboratories for 


systematic astronomical and physical research. 


On the 3rd of April 1966 the firet artificial satellite - 
Soviet automatic station “Luna-10" - was placed into lunar orbit. 
A great volume of research was conducted on Soviet lunar 
satellites, direct recording accomplished of various types 
of radiations, characterising physical and chemical properties of 
lunar surface, study was made of the moon's attraction field. 
Investizations of the natural radio-active emission enabled to 
come to conclusion, that lunar rocks are similar in their 
properties to hagalts, and to exclude the presence of large 


granite massives. This fact is of high scientific significance. 


= 1273 « 

Space research his opened enormous prospects in the study of 
earth, planets, interplanetary space, in the development of science 
about the Universe. At the same time we are witnessing practical 
application of results from space research, which become the property 
of the whole mankind. Wide prospects have opened out for developrent 
of communication, weather forecasting, improvement of navigation, 
ionospheric service and sun service. The use of satellites for radio <« 
and television communication ia rapidly becoming a universal practice. 
For this object the Soviet Union has constructed communication 


satellites "Molniya~-1". 


By means of the "Molniya" satellites programs of Central 
television are being received in many sibirian and Far-“ast towns. In 
future the construction will be of satellites, which will provide 
reception of T.V. transmissions directly on the household televisors. 
This will enable to receive T.V. transmissions directly from satellites 
in any area of our country. The satellites will play a major role 


in the building of universal apace communication. 


All, that our country has achieved during the last decade in 
the sphere of research and mastering of space - said in conclusion 
M.V. Keldysh, - was provided by our socialist order, selfless 
labor of workers, engineers, scientists, attention of Communist 
Party and of the Sovict Government to this work. The feat of our 
people, who paved the way into space, is of the most outstanding 
events not only of the twentieth century, but of the whole history 


of mankind. 


"Pravda", 5 October 1967. 


